


HOACHUTEJBHASA 3AIINCKA

[Iporpamma 1O XWMHU Ha YPOBHE OCHOBHOrO 00IIEro o0Opa3oBaHUs
COCTaBJi€Ha Ha OCHOBE TpeOOBaHMA K pe3yjabTaraM OCBOEHUS OCHOBHOM
00pa3oBaTeNbHOM MPOrpaMMbl OCHOBHOTO 00LIET0 0OPAa30BaHUs, MPEACTABICHHBIX
B ®OI'OC OOO, a Takxke Ha OCHOBE (enepaibHOl paboueil nporpammsl
BOCITUTAHUS U C YUETOM KOHIEMIMN MPENOJABAHUS YUEOHOTO MPEaAMETA « XUMUSD»
B 00pa30oBaTe/ibHbIX Opranu3anusx Poccuiickoit denepanuu.

[Iporpamma Mo XWMHM AAE€T TPEACTABICHUE O IENX, OOIICH CTpareruu
0oOy4YeHusl, BOCIHTAHWUS W Pa3BUTHI OOYYAIOMIMXCS CPEACTBAMH Y4YEOHOTO
npeaIMeTa,  YCTAHABIMBACT  00S3aTEIBHOE  MPEAMETHOE COZIEPIKAHME,
NPEAYCMATPUBAET PACIPEACIICHHE €ro Mo KiaccaM M CTPYKTYPUPOBAHME I10
pazaenam M TeMaM MPOrpamMMbl MO XWMUH, OMNPEAENSCT KOJUYECTBEHHBIE W
KAU€CTBCHHBIE XapAKTEPUCTUKU COAEPKaHUS, PEKOMEHYEMYIO
MOCJICIOBATENBHOCTh  M3YYEHUS XHUMHM C  YYETOM  MEKNPEIAMETHBIX U
BHYTPUIIPEAMETHBIX  CBA3EH, JIOTMKM Y4eOHOTO  NOPOLECCA, BO3PACTHBIX
O0COOEHHOCTEH  OOyYaromuxcsi, ONpeAeaseT BO3MOXHOCTH MpEeaMeTa IS
peaM3anu TpeOOBaHWM K pe3ysibTaraM OCBOCHMS OCHOBHOM 00pa3oBaTeibHOMN
IPOrpaMMbl HA YPOBHE OCHOBHOIO OOILIEr0 00Opa3oBaHMs, a TaKKe TPeOOBaHUH K
pe3yapTaTaM 0Oy4YEHUs XUMUHM Ha YPOBHE LeJICH U3YYEHHs TPEAMETA U1 OCHOBHBIX
BUJIOB YUYeOHO-TIO3HABATEIILHON ACITENPHOCTH OOYYarolmerocss MO OCBOEHUIO
y4eOHOr0 COACPKAHUSI.

3HaHWE XWMHH CIY>KUT OCHOBOM UIsi (OPMUPOBAHUS MHUPOBO33PCHHS
00y4aroLEerocs, €ro MPeACTaBICHUH O MATEPUAIBHOM €IMHCTBE MUPA, BAKHYIO
POk UrparoT (POpMHUPYEMBIE XMMHEH MPEACTABICHUS O B3aWMONPEBPALICHMIX
SHEPruM W 00 HBOJIIOLMKA BEMICCTB B MPUPOAC, O MyTAX PEIIEHUS TIOOATBHBIX
npo0JeM yCTOWYMBOIO PA3BUTHSI YEJIOBEUECTBA — CHIPHEBOM, DSHEPrETHUECKOM,
NUIIECBOH M 3KOJOTUYECKON OE30MacHOCTH, MPOOJIEM 3IPaBOOXPAHEHUS.

H3yuyeHne XuMuu:

CHOCOOCTBYET — peanu3aluy  BO3MOXKHOCTEH  JJIs  CAMOPA3BUTHS U
(OpMHUPOBaHUS KYJIBTYPhI JINYHOCTH, €€ 00IICH U (PYyHKIIMOHATLHON rpaMOTHOCTH,

BHOCHUT BKJIaJ B (POPMHPOBAHHME MBILUICHHAS W TBOPYECKHX CIIOCOOHOCTEH
0o0yvaromuxcs, HaBBIKOB WX CaMOCTOSTENbHOM  y4eOHOH  AEATENBHOCTH,
AKCIEPUMEHTAJIGHBIX W MCCIICIOBATEIbCKUX YMEHHMM, HEOOXOJMMBIX KakK B
NOBCEIHEBHOM JKU3HHU, TaK U B MPOYECCUOHATBHON ACITETbHOCTH,

3HAKOMHUT CO CHEUM(PUKOM HAYYHOTrO MBIIIIEHUS, 3aKJIAIbIBACT OCHOBBI
LEJIOCTHOTO B3IIsAAa HA €IMHCTBO MPUPOABI M YETOBEKA, SIBJISIETCS OTBETCTBEHHBIM
3TanoM B (POPMHUPOBAHUH €CTECTBEHHO-HAYYHOM rPaMOTHOCTH 00yYarOIIUXCH,



COCOOCTBYET (POPMUPOBAHUIO HEHHOCTHOTO OTHOIICHHUS K €CTECTBEHHO-
HayYHBIM 3HAHUM, K IIPUPOLE, K YEIOBEKY, BHOCUT CBOM BKJIAJ B DKOJIOTHYECKOE
oOpazoBaHue 00yUarOIUXCSl.

JlaHHbIE HampaBjcHHUs B OOYYEHUM XMMHUU OOECHEUYMBAIOTCH CHEUA(PHUKON
COJEP)KaHUs  y4eOHOrOo  MpEeAMETa, KOTOPBIA  SBISETCS  TMEAArOTMYECKH
aJANTUPOBAHHBIM OTPAKEHUEM 0A30BOM HAYKW XMMUM Ha OMPEACIIEHHOM 3Tare eé
pPa3BUTHSI.

Kypc xumun Ha ypoBHE OCHOBHOIO 00MIEro 00pa3oBaHUsl OPUCHTHPOBAH HA
OCBOCHME OOYYArOIMMUCS CUCTEMBI MEPBOHAYAIBHBIX MOHSATUH XWMHH, OCHOB
HEOPraHWYECKOH XUMHUM W HEKOTOPBIX OTHAEIBHBIX 3HAYMMBIX IOHATHH
OPraHUYECKO XNUMUHU.

CTpyKTypa coaepraHusl MporpaMMmbl MO XUMUM CHOPMUPOBAHA HA OCHOBE
CUCTEMHOI0 NMOAX0Aa K €€ M3yueHuro. COAECP)KAHUE CKIIAJbIBACTCA U3 CHUCTEMBI
MOHATUH O XUMUYECKOM 3JIEMEHTE U BEILECTBE U CUCTEMBI IOHATHI O XUMUYECKON
peakuuu. OO€ 3TH CHUCTEMBI CTPYKTYPHO OPraHW30BaHbl MO MPHHLIMITY
[TOCJIEA0OBATENBHOIO Pa3BUTHs 3HAHUM HA OCHOBE TEOPETUUYECKUX MPEICTABICHUMN
Pa3HOro ypOoBHS:

— ATOMHO-MOJIEKYJIIPHOTO YYEHHS KAK OCHOBBI BCETO €CTECTBO3HAHUS,

— [ lepuommnyeckoro 3akoHa /[. 1. MeneneeBa kak OCHOBHOI'O 3aKOHA XUMUH,

— YYEHUS O CTPOCHUM aTOMA U XUMUYECKOH CBA3H;

— TMpPEeACTaBIeHUH 00 BIIEKTPOJMTUYECKOH NWUCCOLMALMM BEIIECTB B
pacTBopax.

TeopeTHYeCcKkre 3HAHHWA PACCMATPUBAKOTCA HA OCHOBE JMIUPHYECKH
NOJTYYEHHBIX W OCMBICTIEHHBIX (DAKTOB, PA3BUBAKOTCS MOCIEAOBATEIBHO OT OJHOTO
YPOBHS K JAPYTrOMY, BBINOJHSAS (YHKUMM OOBSICHEHHS W TMPOTHO3WPOBAHHS
CBOMCTB, CTPOEHUS W BO3MOXKHOCTEH MPAKTUYECKOIO NMPUMEHEHUSA W IOJYYEHHS
M3Y4YaeMBIX BEILECTB.

OcBOcHHME TMpOrpaMMbl MO XHMHH  CIHOCOOCTBYET  (POPMHUPOBAHUIO
MIPEICTABICHAS O XUMHAYECKON COCTABJIAIOIICH HAYYHON KapPTUHBI MAPA B JIOTHKE
€€ CUCTEMHOW NPUPOABI, LEHHOCTHOIO OTHOUICHWA K HAyYHOMY 3HAHHWIO W
METOJAM TO3HAHUS B Hayke. M3ydeHWE XUMUH TNPOUCXOAUT C MPUBICYCHUEM
3HAHWIA M3 paHee M3YUYCHHBIX YYEOHBIX MPeAMETOB. «OKpPY>KaOIUH MUPY,
«buonorus. 5—7 knaccel» U «Du3uKa. 7 Ki1acey.

[Ipy W3y4eHMH XUMUM MOPOUCXOOUT (OPMHUPOBAHME 3HAHWI OCHOB
XUMHYECKOH HAyKHM KaK OOJacTH COBPEMEHHOIO €CTECTBO3HAHUS, MPAKTUYECKON
NEATENIbHOCTA YEJIOBEKA M KaK OJHOIO M3 KOMIIOHEHTOB MHMPOBOW KYJIBTYPBL.
3amaya y4eOHOrO MpeAMETa COCTOMT B (POPMUPOBAHWUU CUCTEMBI XUMHYECKHX
3HAHUH — BaXKHEHIINX (PAKTOB, MOHITHI, 3aKOHOB U TECOPETUUYCCKUX MOJIOKCHUM,
JOCTYMHBIX OOOOMIEHNI MUPOBO33PEHUYECKOTO XapakTepa, SA3bIKa HAyKH, B






COAEPKAHUE OBYYEHUA

8 KVIACC

IlepBoHa4yajibHbIC XUMHYECKHE TOHATHSA

[Ipeamer xumuu. Posb XUMUU B SKU3HU YEIOBEKA. XUMHUS B CUCTEME HayK.
Tenma w BemiecTBa. MOU3NYECKUE CBOWMCTBA BELIECTB. ArPEraTHOE COCTOSHUE
BenlecTB. [loHsATHE O METOAaX MO3HAHMS B XMMHUHM. UKMCThIE BEIIECTBA U CMECH.
CrocoObl pa3eiicHUs CMECEH.

ATOMBI M MOJIEKYJIBl. XWUMUYECKHE 3IEMEHThl. CHMBOIBI XUMWUYECKUX
37eMeHTOB. [IpOCThIE U CIOKHBIE BEECTBA. ATOMHO-MOJIEKYJISIPHOE YUCHHE.

Xumuyeckas (¢Gopmysia. BaleHTHOCTH aTOMOB XMUMHYECKHX JJIEMEHTOB.
3aKOH TIOCTOSHCTBA COCTaBa BewmecTB. (OTHOCUTENbHAs aTOMHAas Macca.
OTHOCUTENBHAS MOJIEKYJISIPHAs Macca. MaccoBas 10711 XUMHYECKOTO 3JIEMEHTA B
COCIUHECHHH.

KonnyectBo Bewectsa. Mosie. MosisipHas Macca. B3auMOCBsA3b KOJIMYECTBA,
MacChl M 4YHMClIa CTPYKTYPHBIX €OUHMI] BewecTBa. Pacuérel mo Qopmynam
XUMHYECKHAX COCAMHCHHMA.

OU3NYECKUE U XUMHUYECKUE SBICHHS. XUMUYECKAs PEAKIUs U €€ MPU3HAKH.
3aKOH COXPaHEHHs MAaCChl BEHIECTB. XMMHWYECKUE ypaBHEHHs. Knaccudpukanus
XUMHYECKHAX PEAKLMNA (COCTUHEHMSI, PA3JIOKEHUS, 3aMEIIEHUS, OOMEHA).

Xumuueckuii JKkcnepumenm:

3HAKOMCTBO C XMMHMYECKOH MOCYI0M, MpaBuiiaMyA padoThl B 1a0OpaTopuu H
npuéMaMu oOpanieHusl ¢ JJabOPaTOPHBIM OOOPYJOBAHHEM, U3YUEHHE W OMUCAHUE
(U3NYECKUX CBOMCTB OO0pa3lOB HEOPraHMYECKUX BEIIECTB, HAOIIOJICHUE
(du3znuecknx (TUIaBJICHUE BOCKA, TasHUE JibJla, PacTUpaHUE caxapa B CTYIIKE,
KHATICHUE M KOHJACHCAUMS BOJbI) U XMMUYECKUX (TOPEHHUE CBEYM, MPOKAIMBAHUE
MEHON MPOBOJIOKH, B3AMMOICHCTBAE MENA C KMCIOTOMN) ABNEHUM, HAOMOaAeHNE U
OMKCAHUE TPHU3HAKOB TPOTEKAHUS XWMHUYECKUX peakumid (Pa3ioKeHHE caxapa,
B3aMMOJICHCTBHE CEPHON KUCIIOTHI C XJIOPUIOM Oapwisi, PA3IOKECHUE TMIPOKCHIA
meam (11) npu HarpeBanum, B3aMMOACHCTBHE kene3a ¢ pacTBopoM conm meau (1),
W3YYECHUE CNOCOOOB PA3JCiICHUs CMECEH: C MOMOIIBID MAarHuTa, (PUILTPOBAHUE,
BbIMIAPUBAHUE, NUCTUIUISALMS, XpoMaTorpadus, TPOBEACHHE OYACTKH MMOBAPEHHOMN
COMM, HAONIOACHWE W  ONKMCAHWE  PE3YJIbTATOB  MPOBEACHHS  OIBITA,
WTIOCTPUPYIOMIETO 3aKOH COXPAHEHWST MAacChl, CO3JaHUE MOJEIEH MOJEKY
(IIapOCTEPIKHEBBIX ).

Baxueiimue npeacraBuTe/ M HEOPraHNYECKNX BEIECTB

Bosnyx — cMech razoB. CocraB BO3ayxa. KucCiopom — 3MEMEHT U MPOCTOE
BenlecTBo. HaxoskneHwe Kuceiaopoga B OPUPOIE, (PU3MYECKHE W XUMHYECKHE
cBoiictBa (peakuum ropeHus). Oxcuabl. [IpuMenenme kucnopona. CrocoOsl



NOJyYEHUsT KUCIOpoJa B JIaOpaTopud W MPOMBINUIEHHOCTH. KpyroBopor
KHACI0poa B mpupoe. O30H — aJIOTPONHAs MOAU(PUKALKS KUCITOPOAA.

TennoBol >PPEKT XUMHUECKOW PEAKIUU, TEPMOXUMHUYECKUE YPABHEHUS,
3K30- M JBHAOTEPMUYECKHE PEAKUMH. TOIUIMBO: YIrOdb M METAH. 3arpsa3HEHUE
BO3/yXa, YCUJICHUE TAPHUKOBOTO 3PPEKTA, pa3pyIIEHUE O30HOBOTO CIOS.

Bomopon — sneMeHT W mpOCTOE BELIECTBO. HaxoskaeHuwe Bomopona B
npupone, (U3MYEeCKHe U XHMHYECKME CBOHCTBA, NPUMEHEHHE, CIOCOOBI
nostyueHus. KucmoTel 1 comu.

Monsipablii 00bEM ra30B. Pacy&éThl M0 XUMHUYECKUM YPABHEHUSIM.

dusnyeckue CBOMCTBA BOABL. Boma Kak pacTBOpUTENb. PacTBOpHIL
HachllieHHBIE ¥ HEHACHIICHHBIE PACTBOPBHL. PacTBOPUMOCTH BELIECTB B BOJE.
MaccoBast 10Jis BEIIECTBA B PACTBOPE. XMMHUECKHAE CBOWCTBA BOJBI. OCHOBAHUS.
Pone pacTBOpOB B MPHUPOAE U B XKM3HM YeNOBEKA. KpyroBopoT BOABI B IPUPOAE.
3arpsi3HCHHE NPUPOIHBIX BOA. OXpaHa U OUMCTKA MPUPOJHBIX BOI.

Knaccudukanus Heopranmdeckux coeauHenuid. Okcunbl. Knaccudukarms
OKCHJIOB.  coyicoOpasyrome  (OCHOBHBIE, KHCIOTHblE, aM(OTEpPHBIE) U
HeconeoOpasyromme. HomeHnknmatypa okcuaoB. Ou3nueckHe W XHUMHYECKUE
cBOICTBA OKCUAOB. [lonyueHne OKCUaI0B.

OcHoBannda. Kiaccuukannus OCHOBaHMIA: IHENOYM M HEPACTBOPHUMBIE
ocHOBaHusA. HoMeHkiarypa OoCHOBaHui. DU3MYECKUE U XUMHUUYECKUE CBOMCTBA
OCHOBaHMi. [TonyyeHne OCHOBaHMIA.

Kucnotel. Knaccupukaums kucnor. HoMeHknatypa KuciioT. OU3NUYECKUE U
XUMHUYECKUE CBOWMCTBA KUCHOT. Psan axruBHoctw meramnoB H. H. bekerosa.
[Tonyyenue KUCIOT.

Comu. Homenkmarypa coseil. GU3AYECKUE U XUMUYECKME CBOMCTBA COJICH.
ITony4denwue CoJien.

['eHeTHUECKAs CBSI3b MEXKAY KITACCAMU HEOPraHUYECKUX COCIMHEHUN.

Xumuueckuii JKkcnepumenm:

KAUECTBEHHOE OINPEACIICHUE COACP)KaHUS KUCIIOPOJAa B BO3AYXE, MOJYUYEHUE,
coOMpaHue, PACIO3HABAHWE W W3YYCHHE CBOWCTB KHCIOpPOJAA, HAOIIOJICHUE
B3aMMOJICHCTBUS BELIECTB C KUCIOPOJAOM M YCIOBUS BO3HMKHOBEHUS U
NPEeKpalicHUsl TopeHust (MmoXkapa), O3HAKOMJICHHE C 00pa3sllaMH OKCHAOB U
OMKCAHUE WX CBOKMCTB, MOJYYCHHE, COOMPAHME, PACNO3HABAHME W H3YUYECHUE
CBOMCTB BOJIOpOAa (FOPEHME), B3auMOAEHCTBUE BogopoAa ¢ okcuaom meau (II)
(BO3MOXKHO MCIOJIb30BAHUE BUCOMATEPUAJIOB), HAOMIOACHUE OOPA3IOB BEMICCTB
KOJIMYECTBOM 1 MOJb, HMCCIEAOBAHUE OCOOCHHOCTEH pACTBOPEHMS BEILIECTB C
pPa3nM4HON PACTBOPUMOCTBIO, TPUTOTOBJICHUE PACTBOPOB C  ONPEACIEHHON
MAacCOBO# J0JIENl paCTBOPEHHOIO BELIECTBA, B3AUMOIAECUCTBHE BOJBI C METAJIAMU
(HaTpueM ©  KajablueM) (BO3MOXKHO  HMCIHOJIb30BAHUE  BHJICOMATEPHUAIIOB),



UCCIICIOBAaHHE O00pa3sllOB HEOPraHWYECKUX BEIIECTB PA3NIMYHBIX  KJIACCOB,
HAOOICHUE U3MEHEHHSI OKPACKW MHAMKATOPOB B PACTBOPAxX KHUCIOT W LICTOYEH,
U3y4eHUE B3amMmojchcTBus okcupa meam (1) ¢ pacTBOpOM CEpHOM KHCIOTHI,
KHCIIOT C METAUIAMH, PEaKUMidi HEUTpaTM3alMM, MOJYyYEHUE HEPACTBOPUMBIX
OCHOBAHUM, BBITECHEHHWE OJHOIO MeETaula APYIrMM M3 pacTBOpPa COJIM, PELICHHE
SKCIIEPUMEHTANIBHBIX 3a4a4 Mo Teme «BakHehmme KIacchl HEOPraHUYECKHUX
COCIMHECHUIY.

Hepnoan4yecknii 3akoH u llepuoamyeckass cucreMa XHMHYECKHX
yiemMeHToB /I, W. MengeneeBa. CrpoeHne aTomMoOB. XHUMHYECKAsl CBA3b.
OKHCIUTE/IbHO-BOCCTAHOBUTEIbHbBIC PEAKIIHH

[lepBbie MONBITKH KIACCH(PUKANMM XUMHUYECKUX 3JeMEHTOB. [loHsATHE ©
IPYNNAax CXOJHBIX 3JEMEHTOB (LICTIOYHBIE W IIETOYHO3EMEIIBHBIE METAJLIBL,
TJTONE€HbI, HHEPTHBIE Ta3bl). DJEMEHTBI, KOTOPBIE 00pa3yroT aM(POTEPHBIE OKCHIBI
Y TUIPOKCUJIBL.

ITeproanueckuii 3akoH. [lepuoanyeckas cucreMa XUMUYECKUX 3JIEMEHTOB /1.
HN.  Mengeneera.  KopoTkonepuoaHas W JJIUHHONEPUOAHAS  (OPMBI
Ileproanyeckoil cucteMbl XuMAYeCKuX ueMeHToB [[. Y. Menaeneesa. Ilepruoael
u rpynnsl. DHU3NYECKUI CMBICT TOPAAKOBOTO HOMEpPA, HOMEPOB IMEpUOAA M
IPYIIBI 3JIEMEHTA.

Crpoenne aromoB. CoctaB atoMHBIX saep. M3oTonsl. Dnekrponsl. CTpoeHHe
ANIEKTPOHHBIX ~ 000JOYEK aroMOB MEpBbIX 20 XUMHYECKHX  3JIEMEHTOB
Ilepnommueckoin cucremsl . M. Menneneesa. XapakTepucTuka XUMHYECKOIO
3JIEMEHTA IO €ro nojoxkeHur B [lepuonuueckoit cucreme /[, 1. Meunaeneesa.

3aKOHOMEPHOCTH HM3MEHEHUS paauyca aroOMOB XUMHUYECKHX DJIEMEHTOB,
METATUIMYECKUX U HEMETATUIMYECKUX CBOMCTB IO IPYIINAM U IMEPUOAAM.

3nauenue [lepuoanueckoro 3akoHa u [lepuoaAnveCcKOi CHCTEMBI XUMUYECKUX
DJIEMEHTOB Ul pa3BuTUs Hayku W npaktuku. [[. M. MenneneeB — y4d€HbIA U
IPOKIAHUH.

Xumuueckass CBsi3b. KoBaJieHTHast (ToJispHAss W HEMOJISPHAsi) CBS3b.
DNEKTPOOTPULATENBHOCTh XUMUYECKUX JJIEMEHTOB. IOHHAs CBA3b.

Crenenp  okucieHust.  OKUCIMTENBHO-BOCCTAHOBUTENBHBIE — PEAKLUU.
[Tpoueccol OKMCIEHUS U BOCCTAHOBJICHHSI. OKUCIUTENN U BOCCTAHOBUTEIIH.

Xumuueckuii Ikcnepumenm:

U3y4eHuEe OOpa3lOB BELIECTB METAUIOB M HEMETAJUIOB, B3aMMOJCHCTBUE
TMAPOKCUJA LMHKA C PACTBOPAMHM KHUCJIOT W LIEJIOYEH, MPOBEICHUE OIBITOB,
WUTFOCTPUPYIOIIUX ~ TPUMEPBI  OKUCIIMTEIBbHO-BOCCTAHOBUTENIBHBIX — PEaKUUi
(ropeHue, peakuuuy Pa3IoKEeHHS, COSTUHEHUS).

Mejxcnpeomemnuwie céasu



Peanmu3anuss MEKNPEAMETHBIX CBA3CH NMPU M3YYCHHM XUMUM B 8 Kiacce
OCYIIECTBIISETCS YEPE3 MCHOJAB30BaHUE KaK OOMMX E€CTECTBEHHO-HAYYHBIX
MOHSATHM, TAK W TOHATHU, SBJISFOIIUXCS CUCTEMHBIMM ISl OTACIBHBIX TPEAMETOB
€CTECTBEHHO-HAYYHOI'O [IUKJIA.

OO0wmme eCTECTBEHHO-HAYYHbIC MOHATUS. HAYYHBIA (aKT, THIIOTE3a, TEOPUS,
3aKOH, aHaJlu3, CHUHTE3, KiIacCU(PUKAUUs, TMEPUOJNYHOCTh, HAOIIOJIEHHUE,
3KCIIEPUMEHT, MOACIIMPOBAHUE, U3MEPEHUE, MOJIEND, SIBJICHUE.

du3nKa: Marepusi, aroM, OJEKTPOH, MPOTOH, HEWTPOH, WOH, HYKJIWI,
M30TOIBI, PAAMOAKTUBHOCTb, MOJIEKYJA, SJCKTPUUYECKUANA 3apsill, BEIIECTBO, TEIO,
00BEM, arperarHoe COCTOSHUE BEIIECTBA, ra3, (PU3NUYECKUE BETUYHMHBI, €IUHHIIBI
MU3MEPEHHUs, KOCMOC, TUTAHETHI, 3BE3/bl, COMHIIE.

buonorus: ¢orocuntes, npixanue, ornocdepa.

['eorpadus: armocdepa, rtuapocdepa, MHHEPATbI, TOPHBIC MOPOJBI,
MOJIE3HBIE UCKOIAEMBIE, TOTIIMBO, BOJHBIE PECYPCHIL.

9 KUJIACC

BemecTBo 1 XUMHYECKasI peakuus

ITeproanueckuii 3akoH. [leproanyeckas cucreMa XUMUYECKUX JIEMEHTOB /1.
H. MenpeneeBa. CrpoeHue aroMOB. 3aKOHOMEPHOCTM B W3MEHEHUM CBOMCTB
XUMHAYECKUX DJJIEMEHTOB TEPBBIX TPEX MNEPUOMAOB, Kamus, KalIblUsd H WX
COCIMHEHHAIA B COOTBETCTBHM C TMOJOKEHHEM JSJIEMEHTOB B llepuommyeckoii
CUCTEME U CTPOECHUEM MX aTOMOB.

CrpoeHHe BeEIIECTBA: BHJABI XMMHYECKONW CBA3M. THIIBI KPUCTALIMYECKUX
PELIETOK, 3aBUCUMOCTh CBOMCTB BEIIECTBA OT THINA KPUCTAJUIMYECKOW PEIIETKU U
BHUJA XUMHUUYECKOM CBSI3M.

Knaccuukanms 1 HOMEHKIATypa HEOPraHMYECKUX BEIIECTB. XHUMHYECKHAEC
CBOMCTBA BEIIECTB, OTHOCAILMXCS K PAa3IMYHBIM KJIaccaM HEOPraHuYeCKUx
COCIMHEHHUM, TCHETUYECKAs CBA3b HEOPraHUYECKUX BEILIECTB.

Knaccupukanms XuMu4ecKrX peakiuii Mo pa3jiuyHbIM MPU3HAKAM (IO YHACTY
W COCTaBy YYAaCTBYKOIIMX B PEAKUMM BEIICCTB, MO TEMJIOBOMY 3(PdekTy, mo
W3MECHEHUIO CTENCHEH OKHMCIEHUS XMMUYECKHX 3JIEMEHTOB, MO 0OPaTUMOCTH, MO
YYaCTHIO KaTajau3aropa). JK30- U SHAOTEPMHUYECKHAE PEAKLMU, TEPMOXUMHYECKHE
VPaBHEHUSI.

[TonsTe O ckopocTH XuMUYeCcKOi peakumu. [loHsTHE 00 0OpaTMMBIX U
HEOOpAaTUMBIX XUMHUYECKUX peakimsX. [IoHITHE 0 TOMOTE€HHBIX W ME€TEPOTrE€HHBIX
peakuusx. [lonsatue o karamuse. [IOHIATHE O XUMUYECKOM paBHOBECUU. DAKTOPHI,
BIUSIOIIAE HA CKOPOCTb XMMHUYECKOW PEAKIMHA W TOJIOKEHUE XUMHYECKOIO
pPaBHOBECHSL.

OKMCANTENbHO-BOCCTAHOBUTEIBHBIE ~ PEAKUMKU,  JJICKTPOHHBIA  OajilaHc
OKHCJIUTEIIbHO-BOCCTAHOBUTEIIBHOM PEAKLMH. CocraBneHue  ypaBHEHUI



OKHUCJIUTEIIbHO-BOCCTAHOBUTENIBHBIX ~ PEAKUMA C  MCHOJIB30BAHUEM  METOJA
3JIEKTPOHHOTO OanaHca.

Teopus dAEKTPOIMTAYECKON JUCCOLMALMU. DINEKTPOIUTHI U HEAJIEKTPOJIATHI.
Katnonsl, aHMOHBI. MeEXaHu3M JUCCOLMALIMM BELIECTB C PA3JIMYHBIMU BHJIAMU
XUMHUYECKOH CBs3H. CreneHp aucconuuanui. CUIbHBIE U CIIA0BIE IIEKTPOJTUTHI.

Peaknuu noHHOTO OOMEHA. YCIOBUS MPOTEKAHUS PEAKIIMA HOHHOTO 0OMEHA,
MOJIHBIE M COKPalWIEHHBIE HMOHHBIE ypaBHEHUs peakumil. CBOWCTBA KHUCIOT,
OCHOBaHMI W CONEii B CBETE MPEACTABICHUH 00 3IEKTPOIMTHYECKOM
qucconmranyu. KauecTBeHHbIE peakuy Ha HOHBL. [[oHATHE O THAPOIU3E CONEH.

Xumuueckuii Ikcnepumenm:

O3HAKOMJIEHUE C MOJENSAMHU KPUCTALIMYECKUX PEIIETOK HEOPraHUYECKUX
BEUICCTB — METAUIOB M HEMETAUIOB (rpadura W anmasa), CI0KHBIX BEIICCTB
(XJ0puaa HaTpusi), UCCICIOBAHUE 3aBUCUMOCTH CKOPOCTH XMMHYECKOH peakuuu
OT BO3JCHCTBHs pPA3IMUHBIX (PAKTOPOB, HKCCIEAOBAHUE SIEKTPONPOBOAHOCTH
pacTBOPOB BEILECTB, IMpoLEcca AUCCOLMALMKA KHUCIOT, WIENOYe u  conei
(BO3MOKHO  WCIIOJIB30BAHME  BHUJACO  MATEPUAIOB), TMPOBEIACHHE  OIMBITOB,
WUTIOCTPUPYIOIIMX ~ NPU3HAKKM  MPOTEKAHWsS  pPEakuuMid  MOHHOrO  OOMEHa
(oOpa3oBaHMEe Ocaaka, BBIICICHHE Ta3a, OOpa30BaHUE BOJIBI), OMNBITOB,
WUTFOCTPUPYIOIUX ~ TPUMEPBl  OKUCIIMTEIBbHO-BOCCTAHOBUTENIBHBIX — PEAKLUUi
(ropeHue, peakuuu Pa3JIoKEeHHs, COCIMHEHUS ), PACIO3HABAHUE HEOPraHUYECKUX
BEIIECTB C MOMOLIBKD  KAYECTBEHHBIX PEAKUMHA HA  HMOHBI, PELICHUE
3KCIEPUMEHTAIIbHBIX 3a/1a4.

Hemeranibl 1 MX cOeIMHEHUSA

OOmias xapakTepucTuka rajoreHoB. (OCOOCHHOCTM CTPOCHHMS aTOMOB,
XapaKTEPHBIC CTEMEHU OKUCICHHs. CTpOeHHE M (DU3MUYECKUE CBOMCTBA MPOCTHIX
BEUIECTB — TajoreHoB. XUMHUYECKAE CBOMCTBA HAa MOpUMEpPEe  XJjopa
(B3aMMOJICHCTBUE C METAINIAMH, HEMETAJIaMH, WIEJI0YaMu). XJIOPOBOJOPOI.
ConsHast KHACIOTA, XMMUYECKUE CBOMCTBA, MOJyYCHHUE, NMPUMEHEHUE. JlelicTBUE
XJIOpa W XJOPOBOJAOPOJA HA OPraHU3M 4YEJIOBEKA. BakHehmme Xopuiabl U UX
HAXOXKACHUE B IPUPOLE.

OOwast xapakrepucThka 31eMeHTOB VIA-rpynmbl. OCOOEHHOCTH CTPOCHUS
aTOMOB, XapaKTEPHBIE CTENEHU OKUCIeHHs. CTpoeHue W (PU3NYECKUE CBOMCTBA
IPOCTBIX BEIIECTB — KMCIOPOAA U CEPhI. AJIJIOTPOINHBIE MOAU(DUKALIMKM KACIOPOIa
U cepbl. XMMUYECKUE CBOMCcTBa cepbl. CepOBOAOPO, CTPOEHHE, (PUBNUYECKHE U
XUMUYECKME CBOMCTBA. OKCHBI CEPBI KaK NMPEACTABUTENN KUCIOTHBIX OKCHUJIOB.
CepHass kuClIOTa, (PU3MYECKHE M XUMUYECKHME CBOicTBa (00mue Kak
OPEICTAaBUTENSL KJlacca KHCIOT M crneuuduueckue). XUMHUUECKHE PEaKIvu,
JeKale B OCHOBE MPOMBILUIEHHOTO CIOco0a TMOJYYECHHUS CEPHOM KHCIIOTHI.
[Tpumenenue cepHoit KUCIOTEL. COJIA CEPHOM KUCIIOTHI, KAYECTBEHHAS PEAKLIMS HA



cynbdar-uoH. Haxoxxaenue cepbl U €€ COeAMHEHU B mpupoae. XUMUYECKOE
3arps3HEHUE OKPY KAIOLIEH Cpeabl COCAMHEHUSMH CEpbl (KUCIOTHBIC 0[N,
3arps3HEHUE BO3AyXa U BOJOEMOB), CIIOCOOBI €M0 MPEAOTBPALIEHUSI.

OOwast xapakrepucTuka 31eMeHTOB VA-rpynnbel. OCOOEHHOCTH CTPOCHUs
aTOMOB, XapaKTEPHBIE CTEMEHU OKUCICHHUS. A30T, paclpoCTpPaHEHHE B MPUPOJE,
duznUecKue U XuMrIeckue cBoicTBa. Kpyropopot a3ora B npupojae. AMMHAK, €ro
($U3NUECKUE U XUMUYECKUE CBOMCTBA, MOMyYeHUEe U nmpuMeHeHre. Com aMMOHuS,
uX (puzMUECKre U XUMUYECKUE CBOWCTBA, MPUMEHEHUE. KauecTBeHHAs peakius Ha
WOHbI aMMOHMS. A30THAas KHUCIOTa, €€ MOJy4YeHHe, (PU3UUYECKre M XUMUYECKHUE
CBOWicTBa (00IME Kak MPEACTABUTENS Kacca KUCIOT M CHELU(PUUECKUE).
Hcnonb3oBaHUE HUTPATOB M COJIEH aMMOHHUST B KAQUECTBE MUHEPATBHBIX
ynoOpeHnid. XMMUUYECKOE 3arpsi3HEHUE OKPY>KaIOLIEH Cpeibl COETMHEHUSME a30Ta
(KUCJIOTHBIE MO, 3arpsA3HCHME BO3Ayxa, MOYBBI W BOA0EMOB). docdop,
ajnotpornHble Moaupukanmn (Gocdopa, PU3AYECKUE W XUMUUYECKUE CBOKMCTBA.
Oxcun pocdopa (V) u dpochopHas kucnora, GU3NIECKUE U XUMUYECKUE CBOMCTBA,
nonyuenue. Mcnonp3oBanue GpochaToB B KAUECTBE MUHEPATILHBIX YAOOPEHHUM.

OOwast xapakTepucThka 3MeMeHTOB [VA-rpynmbel. OCOOEHHOCTH CTPOCHUs
aTOMOB,  XapakTEpHble  CTEMEHU  OKUCIEHUS.  YTJIEpPOA,  aJUIOTPOIHBIC
MoIu(UKALMKM, PACMpPOCTPAHEHUE B TPUPOAC, (U3MUECKUE U XUMHUUYECKUE
cBoiicTBa. AncopOuus. KpyroBopot yriaeponaa B npupoje. OKCHIbI yTaepoaa, ux
¢u3nuecKkue M XUMUYECKUE CBOWCTBA, JEHCTBHE HA JKUBBIE OPraHU3MBbI,
NOJYYCHUE U TMPUMEHEHUE. DKOJOTUUECKUE MPOOJIEMbI, CBS3aHHBIE C OKCHUIOM
yraepona (IV), rumorteza mnoOanbHOrO NOTEIJIEHUS KJIMMara, MMapHUKOBBINA
3 dekT. YronbHas KUCIOTa U €€ COU, UX (PU3NYECKHE U XUMUYECKUE CBOMCTBA,
nojay4yeHue W npumeHeHue. KauecTBeHHass peakius Ha KapOOHAT-MOHBI.
Hcnonb3oBanue kapOOHATOB B OBITY, MEIUIMHE, MPOMBIIIIEHHOCTH U CETCKOM
XO3SHCTBE.

[lepBoHAYANbHBIE MOHATHS 00 OPraHMYECKUX BEIECTBAX KaK O COCTMHEHUSIX
yraepoaa (METaH, 3TaH, 3TUJICH, al€TUIICH, 3TAHOJ, TJIMLIEPHH, YKCYCHAsI KUCIIOTA).
[IpupoaHbIE HMCTOYHHMKH YIAIEBOAOPOAOB (Yrojib, NPUPOIHBIA ra3, HE(Th),
OPOAYKTBI MX MNepepadboTKH (O€H3WH), UX POJib B OBITY W MPOMBILIUIEHHOCTH.
[ToHstue 0 OMOMOTUYECKH Ba)KHBIX BEIICCTBAX: JKUPAX, O€KaX, yIriaeBoJax — U UX
poJii B OKM3HM 4YENOBEKA. MarepuanibHOE €AMHCTBO OPraHMYECKUX U
HEOPraHMYECKUX COCTUHEHUH.

Kpemuuii, ero ¢usnueckue # XUMUYECKHE CBOWCTBA, MOJYyYEHUE U
npuMeHenue. CoeaMHEHHUS KpeMmMHHMsi B mpupoje. OOume NpeAacTaBiIcHUs 00
okcuae kpemuus (IV) u kpemuueBo#t kucnore. CUAMKATHI, UX MCIOJIb30BAHUE B
ObITY, B MPOMBIILJICHHOCTH. BakHelIMe CTPOUTENBbHBIE MaTepUaibl; KEPAMUKA,



CTEKJIO, IIEMEHT, OCTOH, kene300eToH. [Ipobaembl 0€30MacHOr0 MCHOJb30BaAHUS
CTPOMUTENBHBIX MATEPUAIOB B MOBCEIHEBHOM JKA3HH.

Xumuueckuii Jkcnepumenm:

U3y4YEHUE 00PA3IO0B HEOPraHWYECKUX BEUIECTB, CBOWCTB COJISTHOW KHCJIOTHI,
NPOBEJACHUE KAUECTBEHHBIX PEAKIMIA HA XJIOPUA-HOHBI U HAOMKOJCHUE MPU3HAKOB
WX MPOTEKAHMsI, OMBITHI, OTPAXKAKOIIME (PU3NYECKHME M XUMHUYECKHE CBOWCTBA
TATOTEHOB M WX COCAMHCHWUH (BO3MOKHO MCIOJIB30BAHUE BHUACOMATEPUATIOB),
O3HAKOMJIEHME C 00pa3lamMu XJIOPUAOB (TajOr€HUJIOB), O3HAKOMJICHHE C
oOpasmamMu  ceppl M €€  COCOMHEHUSIMU  (BO3MOKHO  MCHOJIB30BAHUE
BUJICOMATEPUAIIOB), HAOJIIOJCHHUE Tpoliecca OOYIIMBaHus caxapa moj ACHUCTBUEM
KOHLECHTPUPOBAHHON CEPHOM  KHUCJIOTHI, MW3YYECHUE XUMHYECKAX CBOWCTB
Pa30aBIICHHOM CEPHOM KUCIIOTHI, TPOBEACHUE KAYECTBEHHOM PeaKkMK Ha CyJibdar-
WOH W HAOMIOJEHUE MPU3HAKA €€ MPOTEKaHWs, O3HAKOMJIEHHE C (PU3MYECKUMHU
cBoiicTBaMM a3oTa, (ochopa W MX COCIAMHEHMH (BO3MOKHO MCHOIB30BAHUE
BUJICOMATEPHAIIOB), 00pa3tamMu a30THBIX U (POCPOPHBIX yIOOpPEHUi, NOTyUYEHUE,
coOMpaHue, PACIO3HABAHWE W HW3YYCHHE CBOHCTB aMMHUAKa, [MPOBEICHUE
KAUECTBEHHBIX PEaKLMii HA MOH aMMOHUS U (pocaT-uoOH W M3YUYCHHUE MPU3HAKOB
VX IIPOTEKAHU, B3aNMOICHUCTBUE KOHIIEHTPUPOBAHHON a30THOM KUCJIOTHI C MEJIBIO
(BO3BMOYKHO  WKCIOJIb30BAHWE  BHJCOMATEPHANIOB),  M3YYEHHE  MOACNEH
KPUCTAUTMYECKUX PEIIETOK anmasa, rpadura, QyisiepeHa, O3HAKOMIICHHUE C
IPOLECCOM  aACOpPOLMM PACTBOPEHHBIX BEUIECTB AKTHMBUPOBAHHBIM YIJIEM W
YCTPOMCTBOM MPOTHBOra3a, MOJy4YeHHE, COOMPAHUE, PACMIO3HABAHUE W W3YYCHHUE
CBOWMCTB YIJIEKMCIIOTO rasza, MpPOBEACHHE KAYECTBEHHBIX PEAKIMI HA KapOOHAT W
CWJIMKAT-MOHBl M W3YYCHHE NPHU3HAKOB WX MNPOTCKAHMs, O3HAKOMIICHHUE C
NPOAYKUMEH CHJIMKATHOH MPOMBIIIJIEHHOCTH, PEIICHUE SKCIEPUMEHTAIBHBIX
3a1a4 1o teMe «BakHelme HeMeTallIbl M UX COCTUHEHUSY.

MeTtayuibl M HX COCTHHEHUSA

OO0wmast XapakTePUCTUKA XUMUUYECKHAX 3JIEMEHTOB — METAJUIOB HA OCHOBAHWUHU
UX TOJIOKEHUs B llepuoavyeckoil cucTeMe XUMHYECKUX dnemeHToB [[. W.
MenpeneeBa u cTpocHHs: aTOMOB. CTpOCHHE META/UIOB. MeTajinyeckas CBsi3b U
METAJNIMYECKass  KpPACTAUIMYECKAss  PEIIETKA.  ONCKTPOXMMHYECKUH sl
HANPsHKEHUN MeTa/uioB. OGU3MYECKHE U XMMUYECKHAE CBOMCTBA MeTauioB. O0mue
CrocoObl MOJIyYeHUsT METAUIOB. [IOHSITHE O KOPpPO3WMM METAIOB, OCHOBHBIE
cnocoObl 3auMThl UX OT KOppo3uu. CruiaBbl (CTallb, YYTYH, AHOPATFOMUAHUM,
OpOH3a) U UX TPUMEHEHUE B OBITY U MPOMBIILJIEHHOCTH.

[Ilenounble METAIBL. MOJOKEHUE B [IepHOAMYECKON CHCTEME XHMUYECKUX
anemeHntoB JI. M. Menaeneesa, CTpOCHHE UX aTOMOB, HAaXOXKICHUE B IPUPOE.
duU3nvecKe U XUMUYECKUE CBOMCTBA (HAa mpuMepe HaTpus M Kanus). OKCHIbL U



TMAPOKCUIBl HATpUs W Kanus. [IpUMEHEHWE WIENIOYHBIX METAUIOB M HX
COCIMHCHUM.

[IlenoyHO3EMENBHBIE METAJUIBI MarHMid W KaJIbLUMH.  IIOJIOKCHUE B
Ileproanyeckoil cucreme xuMmudeckux dimeMeHToB . M. Menneneesa, crpoenue
MX aTOMOB, HAXOXKACHUE B Ipupoac. OU3NYECKue 1 XUMUYECKUE CBOMCTBA MarHus
U Kanblus. BaxuHeilmue coenmHeHUs KanblMs (OKCUA, THIPOKCHI, COJIM).
2KécTkocTh BOABI M CIOCOOBI €€ YCTPAHEHUSI.

AFOMHHMIA: TIOJIOKEHUE B [ I€pHOANYECKON CUCTEME XUMUYECKUX JJIEMEHTOB
J. Y. Menaeneesa, CTPOCHUE aTroMa, HaXOXKIEHHWE B mpupone. Pusndeckue u
XUMHYECKHAE CBOMCTBA amtOMUHUs. AMPOTEPHBIE CBOMCTBA OKCUAA U THAPOKCHIA
ATFOMUHUSL.

Keneso: nonoxenue B [lepuoanueckoit cucteMe XUMUYECKUX 3JIEMEHTOB [1.
H. MenpeneeBa, CTpOEHHE aroma, HaxOXKIeHHE B npupore. PU3NYECKHE H
XUMUYECKUE CBOMCTRA kKene3a. OKCHIIbI, TMIPOKCUAbI U cofu skene3a (11) u xxenesa
(III), mx coctas, CBOMCTBA U MOy YCHHE.

Xumuueckuii yJKkcnepumenm:

O3HAKOMJICHME C 00pa3llaMi METAUIOB M CIJIABOB, HMX (PU3HYECKUMU
CBOWCTBAMM, H3YYEHHE  PE3YJbTATOB  KOPPO3MHM  METALIOB  (BO3MOXKHO
UCIOJIb30BAHUE BHJICOMATEPUANIOB), OCOOEHHOCTEN B3aMMOJCHCTBUS OKCUA
KaJbUUs M HATpus C BOJOH (BO3MOKHO HCHOJIb30BAHWE BHUACOMATEPUATIOB),
WCCIIE0BAHUE CBOMCTB MKECTKOM BOJBI, MPOLECCA TOPEHUS JKENIE3a B KUCIOPOIE
(BO3BMOYKHO  MCIHOJIb30BAHWE  BHUJAECOMATEPHATIOB), MPHU3HAKOB  MPOTEKAHUS
KAUECTBEHHBIX PEAKLMIA HA WOHBI. MArHus, KaJbLMs, aTFOMHUHHU, LIMHKA, JKEIE3a
(II) m »xene3a (III), menm (I1), HabmrOAEHUE U ONMHUCAHUE MPOLIECCOB OKPALIMBAHUS
IUIAMEHA WOHAMM HATpHsl, Kausd W Kajablusd (BO3MOXHO HMCHOJIb30BAHHE
BUJICOMATEPHAIIOB), UCCIEIOBAHUE aM(POTEPHBIX CBOWCTB TMAPOKCUAA ATFOMUHUS
Y TUAPOKCHJIA IMHKA, PEIUEHUE SKCIIEPUMEHTAIBHBIX 3a1a4 10 Teme « BaykHenmme
METAJIBI U UX COCAMHEHUS.

XHMHA ¥ OKPY’KaIoLIas cpeaa

Bemecrtsa n marepuansl B MOBCEAHEBHOW >KWU3HM 4ellOBeKa. be3omacHoe
WCIOJb30BAHUE BEIIECTB U XUMHUYECKHAX peakuuii B ObiTy. llepBas momois npu
XUMHUYECKUX 0KOTAX U OTPABIICHUSX.

XUMUYECKOE 3arps3HEHUE OKPYKAKOWIEH cpeapl (MpeaeiibHas AOMYCTAMAs
KOHUEHTpauus Bewects, aanee — [1JIK). Poib XMMHUHM B PEIIEHUN 3KOIOTMYECKUX
npooIieM.

Xumuueckuii JKCnepumenm:

U3y4eHue 0OpaslioB MAaTepUajoB (CTEKJIO, CIJIABBI METAJUIOB, MOJIMMEPHBIC
MaTEPUAIIBI).

Mesxcnpeomemnuwie céasu



Peanuzanus MeXNpeIMETHBIX CBs3ed MpH M3YUYCHWM XMMHH B 9 Kiacce
OCYILLIECTBIIICTCS 4epe3 HCMOJIb30BAHUE KAaK OOMIMX E€CTECTBEHHO-HAYUYHBIX
MOHATWM, TaK ¥ TOHSATUH, SBJSIOMIMXCS CUCTEMHBIMHU JJIsi OTAC/BHBIX MPEAMETOB
€CTECTBEHHO-HAYUYHOTO LIUKJIA.

OO1me ecTeCTBEHHO-HAYUHBbIC TIOHSATHS: HAy4HBIH (PaKT, TMIOTE3a, 3aKOH,
TCOpHUsS, aHaliu3, CHUHTE3, Kilaccu(uKalms, TEPUOAUYHOCTh, HAOIIOACHHUE,
OKCIIEPUMEHT, MOJACIMPOBAHUE, H3MEPCHHME, MOJACb, SBJICHHWE, MapHUKOBBIN
(P PeKT, TEXHONOTUS, MATEPUAITBI.

duzuka: Marepus, aroM, D3JICKTPOH, TMPOTOH, HEUTPOH, HWOH, HYKIIMI,
W30TOIbI, PagMOaKTUBHOCTh, MOJICKYJA, JJIEKTPUYCCKUN 3apsj, MPOBOJIHUKH,
NOJYMPOBOJHUKHK, JUAJIEKTPUKH, (POTORJIEMEHT, BEIIECTBO, TENO, OOBEM,
arperaTHOe COCTOSIHUE BEILLECTBA, a3, paCTBOP, PACTBOPUMOCTD, KpUCTAITHYECKas
peméTKa, CrjiaBbl, (PU3NUECKUE BEIWYMHBI, CIUHHUIBI U3MEPEHUS, KOCMHUYECKOE
IPOCTPAHCTBO, IIAHETHI, 3BE3 b1, COJHIIE.

buonorus: ¢orocunte3, apixanue, Ouocdepa, dKOCHCTEMA, MUHEPATILHBIC
yI0OpeHUs, MUKPOAJIEMEHTHI, MAKPO3JIEMEHTHI, MUTATEIHHBIE BEIIECTRA.

['eorpadus: armocdepa, rtuapocdepa, MHHEPATbI, TOPHBIE MOPOJBI,
MOJIE3HBIE UCKOTIAEMBbIE, TOTIJIUBO, BOAHBIE PECYPCHI.



INTAHUPYEMBIE PE3VYJIBTATbBI OCBOEHUA ITPOI'PAMMDBI 110
XUMHNHU HA YPOBHE OCHOBHOI'O OBIIET'O ObPA3OBAHUA

JIMUYHOCTHBIE PE3YJbTATDBI

JIMYHOCTHBIE PE3yJbTaThl OCBOCHUSI MPOrpPaMMBI  OCHOBHOIO OOWIEro
00pa3oBaHMsl AOCTUTAKOTCS B XOAC OOyYEHUsST XMMUM B CIAUHCTBE Y4E€OHOW H
BOCIIMTATENIBHON NEATEIBHOCTH B COOTBETCTBUU C TPAJIULIMOHHBIMA POCCUHCKUMU
COLMOKYJIbTYPHBIMU W JYXOBHO-HPABCTBEHHBIMUA LIEHHOCTAMU, IPUHATBIMH B
oOliecTBe MpaBWIAMH W HOPMAMH TOBEACHHMS M CIIOCOOCTBYIOT MpOLECCAM
CaMOIIO3HAHUS, CAMOPA3BUTHS M COLIMAIM3ALMAN 00y YarOIIXCS.

JIMYHOCTHBIE ~ PE3yJIBTATBl  OTPAKAKT  TOTOBHOCTH  OOYYaKOLIMXCS
PYKOBOACTBOBATbCA CUCTEMOW MO3UTUMBHBIX IIEHHOCTHBIX OpHEHTAUMNA U
pacIIAPEHNUE OTBITA AEATEIILHOCTH HA €€ OCHOBE, B TOM YHCJIE B YACTH:

1) naTpuoTH4Y€CKOro BOCIIUTAHUSA:

LIECHHOCTHOI'0 OTHOIIECHUSA K OTE€YECTBEHHOMY KYJIBTYPHOMY, HCTOPHYECKOMY
M HAy4YHOMY HACIIEAWI0, MOHUMAHHS 3HAYEHUS XUMHUYECKONM HAyKW B JKU3HU
COBPEMEHHOTO OOWLIECTBA, CMOCOOHOCTH BIIAJETh AOCTOBEPHON MH(poOpManuei o
[EPENOBBIX JOCTHIKEHUSIX K OTKPBITHAX MHUPOBON M OTEUYECTBEHHON XUMUH,
3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHUAX 00 YCTPOHCTBE MUpa U OOLIECTRA,

2) rpa)kIaHCKOro BOCIMTAHUSL:

MPEICTABICHAST O COLMAJIBHBIX HOpPMax M MPaBAIAX MEXKINYHOCTHBIX
OTHOILICHUH B KOJJIEKTUBE, KOMMYHUKATUBHON KOMIETEHTHOCTH B OOIIECTBEHHO
NOJIE3HOM,  y4eOHOMCCNENOBATENBCKOM, TBOPYECKOM WM OpPyrHX  BUOAX
JESATEIbHOCTA, TOTOBHOCTM K Pa3HOOOPAa3HOW COBMECTHOH MACIATEIBHOCTH NPU
BBITIOJTHCHMHA YYEOHBIX, TO3HABATEIBHBIX 3a7a4, BBINOJHCHHA XUMHYECKHX
AKCIIEPUMEHTOB, CO3AAHUN YYEOHBIX MPOCKTOB, CTPEMJICHUS K B3AUMOTIIOHUMAH U0
W B3aUMOIIOMOIIM B TPOLECCEe HTOM y4eOHOU JEATETbHOCTH, TOTOBHOCTH
OLICHUBATh CBOE TMIOBEACHWE W IIOCTYIIKM CBOMX TOBApHUINEW C TO3HIUU
HPABCTBEHHBIX U IIPABOBBIX HOPM € YYETOM OCO3HAHUS MOCJIEACTBUM ITOCTYIIKOB,

3) HEHHOCTH HAYYHOI 0 NIO3HAHMSL:

MHPOBO33PEHUYECKUE IIPEICTABICHAS O BEIIECTBE M XMMHUYECKON PEaKIU,
COOTBETCTBYIOIIIME COBPEMEHHOMY VYPOBHIO Pa3BUTHUS HAYKU W COCTABIIAIOIIHAC
OCHOBY UII IOHMMAHHWs CYIMHOCTA HAYYHOW KapTHHBI MUPA, MPEACTABICHUS 00
OCHOBHBIX 3aKOHOMEPHOCTSIX PAa3BUTHS IPUPOABI, B3aUMOCBA3AX YEJIOBEKA C
MIPAPOTHON CPENOM, O POJIM XUMHUU B ITO3HAHUU STUX 3aKOHOMEPHOCTEN,

[T03HABATEIbHBIE MOTHUBBI, HAIPABJIICHHBIE HA MOJIYYEHUE HOBBIX 3HAHUM 10
XUMHH, HEOOXOMUMBIC Uil OOBACHEHUS HAOMIOJAEMBIX MPOLIECCOB U SIBICHHIA,
NO3HABATENIbHOM, MH(POPMANMOHHON W YMTATEIbCKOM KYJIBTYPHIl, B TOM YHCIIE
HABBIKOB CaAMOCTOSTENIBHOH pabOTel C yYE€OHBIMH TEKCTaMHM, CHOPABOYHOM



JUTEPATYpPOi, JOCTYMHBIMA TEXHUYECKMMH CPEACTBAMH MH(QOPMALMOHHBIX
TEXHOJIOT U,

UHTEPEC K OOYYEHWI0 W MO3HAHWIO, JHOOO03HATENBHOCTh, TOTOBHOCTH W
CHOCOOHOCTL K caMO00pa3oBaHUIO, MPOCKTHOW W MCCIEAOBATEIBCKOM
JEATEILHOCTH, K OCO3HAHHOMY BBIOOPY HANPABICHHOCTH W YPOBHSI OOy4YEHUS B
JIAbHEUIIIEM

4) popmMupoBaHuS KYJbTYPHI 310POBbSI:

OCO3HAHUE [ICHHOCTH >KM3HU, OTBETCTBEHHOIO OTHOLIEHUS K CBOEMY
3I0POBBIO, YCTAHOBKH Ha 310POBBIA 00pa3 >KM3HM, OCO3HAHWUE MOCIECACTBUIA U
HEMPUATHE BPEAHBIX TPUBBIYCK (YIIOTPEOICHUS aJTKOTOJIsl, HAPKOTUKOB, KYPEHHUS),
HEOOXOMMOCTH  COOJTFOICHUST MpaBuil  OE30MACHOCTH TNpH  OOpaleHun ¢
XUMUYECKAMH BEIIECTBAMU B OBITY M pealbHOMN KU3HU;

S) Tpy10BOIro BOCIMTAHUS:

MHTEPEC K MPAKTHYECKOMY M3YUYEHHIO Tpodeccuii u Tpyaa pa3inuHOro poja,
YBOKCHHE K TPYNy M pe3yJibTaraMm TPYAOBOH ACATEIBHOCTH, B TOM YHUCIIE Ha
OCHOBE TPUMEHEHMS MPEAMETHBIX 3HAHWI 1O XWUMHUM, OCO3HAHHBIA BBIOOP
WHAMBHUAYAIbHON TPACKTOPUU MPOJODKEHHUS 00pa30BaHUs C YUETOM JIMYHOCTHBIX
WHTEPECOB U CMOCOOHOCTH K XMMHH, OOIIECTBEHHBIX MHTEPECOB U MOTPEOHOCTEH,
yCIEMHOM TPO(ECCUOHATIBHON ACATEIBHOCTH U PA3BUTHS HEOOXOIUMBIX YMEHUH,
TOTOBHOCTB aJalTUPOBATHCA B MPO(PECCHOHATIBHOM cpene;

6) 3K0JIOTHYECKOT0 BOCIIUTAHUS :

SKOJIOTHYECKH LENECO00PA3HOEC OTHOUICHHE K NPHUPOJAE KAK HMCTOYHUKY
JKU3HU Ha 3eMJIe, OCHOBE €€ CYIIECTBOBAHUS, IOHUMAHUE LIEHHOCTH 30POBOTO U
Oe3omacHOoro o00pa3a KW3HU, OTBETCTBEHHOC OTHOIICHUE K COOCTBEHHOMY
(PU3NYECKOMY M TMCUXUYECKOMY 30POBBIO, OCO3HAHHME ILICHHOCTH COOIIOACHHS
npaBHJT OE30MACHOTO MOBEACHUS MPU PAdOTE ¢ BEMIECTBAMH, A TAKXKE B CUTyalHsX,
YIPOKAKOIIMX 3I0POBBIO U KM3HU JIFOJIEH;

CHOCOOHOCTH MPUMEHSATh 3HAHMS, MOJIYYACMbIE TIPA U3YUYCHUU XUMHH, AJIs
PELICHN 3a1a4, CBA3aHHBIX C OKPY KAIOIIEH IPUPOIHON CPEIO, I MOBBIICHUS
YPOBHSL ~ 3KOJIOTMYECKOW  KYJbTYPbl, OCO3HAaHUs TJO0AJIBHOIO  XapakTepa
AKOJIOTHYECKHAX MPOOJIEM W MyTEeH WX PELICHHWS MOCPEACTBOM METOAOB XHMMH,
AKOJIOTHYECKOTO MBILIJIEHHS], YMEHUST PYKOBOJACTBOBATHCS UM B MO3HABATEIIBHOM,
KOMMYHHAKATHBHON W COLMAJIBHON IIPAKTHUKE.

METAINIPEJMETHBIE PE3YJ/IbTATHI

B cocraBe MeTanmpeAMETHBIX PE3YJbTATOB BBIACIAIOT 3HAYMMBIC JUIS
(hOpMHUpPOBaHUST MHUPOBO33PCHUSI OOIICHAYYHBIE TOHITHS (3aKOH, TEOPHs,
OPUHLHAIL, TAMOTE3a, PaKT, CUCTEMA, MPOLECC, IKCIIEPUMEHT U APYTOE.), KOTOPBIE
UCIOJIB3YIOTCS B €CTECTBECHHO-HAYYHBIX YYEOHBIX MPEIAMETaX W MO3BOJIIOT Ha
OCHOBE 3HAHWIl M3 3TUX MPEAMETOB (POPMUPOBATH MPEACTABICHHE O LIETOCTHOM



HAYYHOU KapTHMHE MUpPA, U YHUBEPCAIbHbIC YUCOHBIC NCHCTBHS (TIO3HABATEBHBIE,
KOMMYHHUKATHBHBIC, PETYIISTUBHBIE), KOTOPBIE OOECIEUMBaOT (POPMUPOBAHUE
TOTOBHOCTH K CaMOCTOSITEJIBHOMY TJIAHUPOBAHUIO M OCYIIECTBICHUIO YUYEOHOH
JESATELHOCTH.

Ilo3HaBaTe/ibHbIC YHHBEPCAJIbHBbIC YUeOHbIE JeiiCcTBUS

ba3zoBble Joru4eckue aeiicTeus:

YMEHHSI MCMOJIb30BaTh MPHEMBI JIOTMYECKOTO MBIIUIEHUS TPH OCBOCHHUH
3HAHWIA: PACKPBIBATh CMBICT XUMWYECKUX MOHATHH (BBIICIATH MX XApAKTCPHBIC
NPHU3HAKK, YCTAHABIMBATH B3aUMOCBS3b C JPYTMMH MOHSATUSMH), UCHOJIb30BaTh
NOHATUS A/l OOBSICHEHHS OTIENIbHBIX (DAKTOB W SIBJICHHIA, BBIOMPATh OCHOBAHUS U
KPUTEPUU NSl KJIAaCCU(PUKALMKA XUMUYECKUX BELICCTB M XUMHUYECKHX PEAKLUH,
YCTAHABIIMBATH MPUYMHHO-CIEACTBEHHBIE CBSI3HM MEXAY OOBEKTaMH H3YUYCHMS,
CTPOUTH JIOTHYECKUE PACCYKACHUS (MHAYKTHBHBIC, JEIYKTUBHBIC, 110 AHAJIOTHH ),
JIeNIaTh BBIBOJBI U 3aKITFOUEHUS,

YMECHHE TPUMEHATH B MPOLECCE IMO3HAHWUSA TOHATUS (MPEAMETHBIE W
METANPEAMETHBIE), CAMBOJIMYECKHE (3HAKOBBIC) MOJIEIIN, UCTIONB3YEMBIE B XUMUH,
npeoOpa3oBbIBATh MIMPOKO MPUMEHSEMBIE B XUMUN MOJACIbHBIE MTPEACTABICHUS —
XUMUYECKUN 3HAK (CUMBOJI DJIEMEHTA), XMMHUYECKas (opMysia U YPABHEHUE
XUMHYECKOH PEaKLMH — IPHA PEICHUN YUeOHO-MO3HABATENBHBIX 33a4, ¢ YUYETOM
ATUX MOJEIIBHBIX MPEACTABICHUIN BBISBIATh U XapPaKTEPU30BaTh CYIIECCTBEHHBIC
NPU3HAKK M3YYaEMbIX OOBEKTOB — XUMUYECKUX BELIECTB U XUMUUYECCKUX PEaKIUN,
BBISIBJIATH  OOHIME  3aKOHOMEPHOCTH, NPUYMHHO-CICACTBEHHBIE CBSI3U W
OPOTUBOPEUMS B M3YUAEMBIX MPOLIECCAX U SIBJICHUSX.

ba3oBbie ucciaenoBarebckue 1elicTBUS:

YMEHHE HMCIOJIb30BaTh MOCTABICHHBIE BONPOCH B KAYECTBE WHCTPYMEHTA
NO3HAHMS, A TAKXKE B KA4eCTBE OCHOBBI M (POPMUPOBAHUS THIIOTE3bI IO
POBEPKE MPABHIILHOCTH BBICKA3BIBAEMBIX CYKICHHUIA,

OpPUOOPETEHUE OMBITA MO IUIAHUPOBAHWIO, OPraHU3allid M MPOBEACHUIO
YUYECHUYECKUX OSKCINEPUMEHTOB, YMEHME HAOMIOAATh 34 XOJOM MpoLecca,
CaMOCTOSITENILHO TIPOTHO3MPOBATh €r0 Pe3ysbTar, GOpMyTUpoBaTh 0OOOIICHHAS U
BBIBOJIbI IO PE3yJIbTaTaM MPOBEAEHHOTO OMbITA, UCCICAOBAHMS, COCTABIATE OTUYET
0 MPOJEIAHHOM padoTe.

Padora ¢ naopmanmueii:

YMECHHE BbIOMpaTh, AHAIM3UPOBATH W WHTEPIPETHPOBATh WH(OPMALUIO
PA3IAYHBIX BUAOB U (POPM MPEACTABICHMS, MOJYyYAEMYI0 U3 Pa3HbIX UCTOYHUKOB
(HAy4HO-TIOMYJIIpHAs ~ JIUTEpaTypa XWUMHUYECKOTO COJACP)KAHMWS, CIPABOYHBIC
nocobust, pecypcbl VHTEpHETA), KPUTHYECKHM OLEHUBATh MPOTHBOPEUYMBYIO H
HEJIOCTOBEPHYIO MH(POpMAIHIO;



YMECHHE MPUMEHATh PA3IMYHBIE METOJBI W 3aMpOChl MPU MOUCKE U OTOOPE
uH(pOPMAllMd W COOTBETCTBYIOLIMX JAHHBIX, HEOOXOOUMBIX JUIS BBITOJHCHUS
y4€OHBIX U MO3HABATEIBHBIX 33/1a4 ONPEACIEHHOIO THITA, MPUOOPETEHHE OMbITA B
o0nacTM  MCMOIB30BAHUS HMH(POPMALMOHHO-KOMMYHUKATUBHBIX  TEXHOJIOTHH,
OBJIQJICHUE KYJbTYPOW aKTHBHOTO MCIIOJIb30BAHUS PA3JIMYHBIX TTOUCKOBBIX CUCTEM,
CaMOCTOSITENILHO BbIOMpAaTh ONTUMATBHYIO (POPMY MPEACTABIEHUS UH(POPMALAN U
WTIOCTPUPOBATh PEIIACMBIE 33Ja4d  HECJIOKHBIMH CXEMaMH, JWarpaMMaMu,
apyrumu (popMaMu rpadukn 1 uX KOMOUHALMSIMU,

YMEHHE WCIOJb30BaTh W AHAM3APOBATh B Tpouecce y4yeOHOH u
UCCIICIOBATENBCKON NEATEIBHOCTH MH(POPMALMIO O BIMSHUM MPOMBIILJIEHHOCTH,
CEJIbCKOI'0 XO35MCTBA W TPAHCIIOPTA HA COCTOSHHUE OKPYIKAIOIIEH MPUPOIHON
Cpeabl.

KommyHukaTnBHbBIC YHHBEPCATIbHbIC Y4eOHbIE 1eiiCTBHUS:

YMEHUS 3a/laBaTh BOMPOCH (B XOJ€ Jauanora W (Wad) AUCKYCCHM) IIO
CyHIeCTBY  OOCy>KmaemMoi  Tembl, (OPMYIUPOBATH  CBOM  NPEIJIONKEHUS
OTHOCHTEJILHO BBITIOJTHEHUS MPETOKEHHOM 3a1a4;

YMEHHSI  OPEIACTABNIATh  TOJIYYEHHBIE  PE3YJIbTAaThl  MO3HABATEIBHOM
JESATEIbHOCTH B YCTHBIX M TMUCBMEHHBIX TEKCTax; [JENaTh MPE3CHTALUIO
PE3YJABTATOB BBIMOJIHEHUST XUMUYECKOTO 3KCIEPUMEHTA (JJAOOPATOPHOrO OIBITA,
nabopaTopHOil paboTHI O UCCIENOBAHUIO CBOMCTB BELIECTB, Y4EOHOIO MPOEKTA),

YMEHHSI Y4€OHOTO COTPYAHMYECTBA CO CBEPCTHHKAMM B COBMECTHOM
NO3HABATEIbHOM M MCCIICAOBATENBCKONM  JEATENBHOCTH  MPU  PELICHUHU
BO3HUKAKOIIMX MPOOJEM HA OCHOBE yuyéTa OOLIMX WHTEPECOB W COMIACOBAHUS
no3unuii (00CyKIeHUsI, OOMEH MHEHHMSIMH, «MO3TOBBIC INTYPMbD», KOOPAWHALMS
COBMECTHBIX [JECUCTBHM, OIPEACICHAE KPUTEPUEB IO OLEHKE KadecTBa
BBITIOJTHEHHOH pa0OThl U IPYTHE).

PeryasitTuBHbIC yHUBEPCAJIbHbIC YUeOHbIC AeiicTBHUSI:

YMEHHE CaAMOCTOSITEIBHO ONPEACHATh LEIH JEATEIIbHOCTH, TUIAHWPOBATH,
OCYILECTBIATh, KOHTPOJIMPOBATh U MPU HEOOXOAMMOCTH KOPPEKTHPOBATH CBOKO
JESATENILHOCTD, BEIOMpaTh Hanbomnee 3PPEKTUBHBIE COCOOBI PEIIEHUS YUEOHBIX U
NO3HABATENIbHBIX 33[a4, CAMOCTOSTENIBHO COCTaBJIATh MM  KOPPEKTUPOBATh
MPEUTOKEHHBIA  QJITOPUTM  ACHCTBUA MPU  BBIMIOJHEHUM 3aJaHUl €  YYETOM
NOJTyYEHUSI HOBBIX 3HAHWKA 00 M3ydacMbIX OOBEKTax — BEUICCTBAX M PEAKLUSX,
OLICHMBATH COOTBETCTBUE IMMOJYYEHHOTO PE3yJbTara 3asBJICHHON LENH, YMEHHUE
MCIOJIb30BaTh U AHAJIM3UPOBATh KOHTEKCTHI, TPEIAracMbI€ B yCIIOBUM 3aJaHHA.

HHPEJMETHBIE PE3YJbTATHI

B cocraBe mnpeaMeTHBIX PE3yJbTATOB IO OCBOSHUI 00s3aTEIbHOTO
COJICP)KaHUs, YCTAHOBJIEHHOTO MJaHHOW (QeacpanbHONH paboyeil mporpaMMmoi,
BBIJICTISIFOT. OCBOCHHBIE OOYYAIOLIMMUCS HAYYHBIE 3HAHWS, YMEHUS W CHOCOOBI



NEUCTBUN, crenupuueckue Juisi TPEAMETHOH 00MacTh  «XUMHUS», BUJbI
JNEATENBHOCTA 1O  IMOJIYYEHUKO HOBOTO  3HAHWSA, €r0  MHTEPIPETALMH,
npeoOpa30BAHUIO U TPUMEHEHHUIO B PA3JIMUYHBIX YUYECOHBIX U HOBBIX CHTYAIUX.

K xoHiy 00yueHus B 8 kjiacce npeaMeTHBIE PE3YIbTAThl HA 0a30BOM YPOBHE

JOJKHBI OTPaKaTh CPOPMUPOBAHHOCTD Y O0YUAOIIMXCS YMECHHUIA:

e PaCKpbIBaTh CMBICI OCHOBHBIX XMMHWYECKUX TOHSATUNA: aTOM, MOJIEKYJA,
XUMUYECKUIA 3IIEMEHT, MPOCTOE BEIIECTBO, CIIOKHOE BELIECTBO, CMECH
(0THOpOAHAS M HEOTHOPOAHAS ), BAICHTHOCTh, OTHOCUTENIBHAS aTOMHAs U
MOJIEKYJIIPHAs Macca, KOJMYECTBO BEIIECTBA, MOJIb, MOJIApHAs MAacca,
MaccoBast A0JIsl XUMHAYECKOTO DJIEMEHTA B COEAMHEHUN, MOJIIPHBIA 00BEM,
OKCHJ, KHMCJIOT4, OCHOBAaHHWE, COJIb, JJIEKTPOOTPULIATEIBLHOCTD, CTEIEHb
OKHCIICHUSI, XUMUYECKasi peaklms, KiacCu(UKauus PEakUUii: peakuuu
COCIIMHEHHUs, PEAKUMU PA3JI0KEHUs, PEAKUMU 3aMEIICHUS, PEaKkUuu
00MEHA, 3K30- M SHAOTEPMUYECKUE PEAKLIAN, TEIJIOBOH YPPEKT peaKkLnH,
PO aToMma, JJICKTPOHHBIM CJI0M aroma, aromMHas oOpOWTallb, PaanycC
aToMa, XMMUYECKasl CBSA3b, MOJISAPHAS U HEMOJSPHAS KOBAJECHTHAS CBS3b,
MOHHAs CBA3b, MOH, KATMOH, aHWOH, PACTBOP, MAcCCOBas J0JIs BEIIECTBA
(MpOLEHTHASI KOHIICHTPAIKsi) B PACTBOPE;

e WUIKOCTPUPOBATH B3aWMOCBS3b OCHOBHBIX XHMHMYECKMX TOHATHH U
MPUMEHSATH 3TH MOHSITHS NIPYA ONTMCAHUM BELIECTB U UX NPEBPALLICHWA;

e WCHOJB30BATH XUMHYECKYI0 CHMBOJIMKY JJs COCTaBJIcHUs (popmyin
BELIECTB U YPABHEHUIN XUMUUYECKUX PEAKLINIA,

e ONPEACIATHh BAJICHTHOCTh aTOMOB 3JIEMEHTOB B OWHAPHBIX COCIUHEHUSX,
CTCIICHb  OKWCJICHHS  JJIEMEHTOB B OMHAPHBIX  COCOUHEHMSX,
MPUHAMIEKHOCTh BEIIECTB K ONPEACIEHHOMY KJIACCYy COCOUHEHWH TI0
dopMynaMm, BHA XUMHUYECKON CBsI3M (KOBAJICHTHAs W WOHHAs) B
HEOPraHUYECKUX COCIUHEHUSX;

e packpeiBath cMmbich llepuommueckoro 3akonHa JI. M. Menaeneena:
JEMOHCTPUPOBATh TMOHUMAHUE TEPUOAUYECKON 3aBUCHUMOCTH CBOWCTB
XUMHUYECKUX JJIEMEHTOB OT HMX IMOJIOKEHUs B [IepHOAMYECKON CUCTEME,
3aKOHOB COXPAHEHHs MAaCChl BEIIECTB, IMOCTOSHCTBA COCTaBa, ATOMHO-
MOJIEKYJIIPHOTO YUEHUs, 3aKOHa ABOraapo;

e ONWCHIBATH M XapakTepu3oBarh TabmuMuHyto ¢Gopmy [lepuonnueckoii
CUCTEMBl XMMHUYECKHX OJJIEMEHTOB. pa3/IAyarh IMOHATUS «TJIaBHAS
noarpynna (A-rpynna)» u «mnodouynas noarpynmna (b-rpymnna)», Maneie u
OONbIIME TEPUOABI, COOTHOCHUTH OOO3HAYCHHS, KOTOPbIE HMMEIOTCS B
tabmuue «llepmonmueckas cucrtema XumMudyeckux saemeHtoB I H.
MeHnpeneeBay € UYMCIOBBIMM  XAPAKTEPUCTUKAMHU CTPOCHMS aTOMOB



XUMHYECKHX 3JIEMEHTOB (COCTaB M 3apsij sapa, 00IIee YACIO SJIEKTPOHOB
U PACTIPEACIICHUE UX N0 HJIEKTPOHHBIM CJIOSIM ),

KJTAaCCU(PUIIMPOBATh XUMUUYECKHE DJIEMEHTHI, HEOPraHUYECKUE BEIIECCTRA,
XUMUYECKUE peakiuu (10 YMCIYy M COCTaBY yYacTBYHOUIMX B PEAKIUU
BEUIECTB, MO TEIJIOBOMY 3D PeKTy);

XapPaKTEPU30BaTh (OMUCHIBATH) OOMIME XMMHUYECKUE CBOMCTBA BEIICCTB
Pa3IMYHbIX KJIACCOB, MOJATBEPKAAs OMUCAHUE MPUMEPAMU MOJIEKYJISIPHBIX
VPaBHEHUN COOTBETCTBYIOINX XUMUYECKAX PEAKIIAN;

MPOrHO3UPOBATh CBOWCTBA BEIIECTB B 3aBUCUMOCTH OT UX KAYECTBEHHOTO
COCTaBa, BO3MOXKHOCTM MPOTCKAHUS XUMUYECKUX MPEBPALICHUNA B
Pa3INYHbIX YCIOBUSIX;

BBIYKCIIATh OTHOCHTEJIBHYIO MOJICKYJIIPDHYIO W MOJIIPHYIO  MacChl
BEUICCTB, MAaCCOBYK) JIOJIK0 XUMHYECKOrO0 JJieMEeHTa 1o (opmyie
COCIMHEHMSI, MACCOBYIO JOJIO BEIIECTBA B PACTBOPE, MPOBOJUTH PACUETHI
M0 YPABHECHUIO XUMUUYECKON PEAKIINN;

MPUMEHSTH OCHOBHBIC OINEPAIMU MBICIUTEIBHONW NEATCILHOCTH — aHAIN3
U CUHTE3, CpaBHECHHUE, O0OOOIICHHE, CHCTEMATHU3AIMIO, KIIACCU(PUKAIUIO,
BBISIBJICHUE MPUYMHHO-CJCACTBEHHBIX CBS3€H — ISl M3YYCHHS] CBOMCTB
BCIIECTB M XWMHMYECKMX PEAKIMi, €CTECTBEHHO-HAYYHBIC METOJIbI
MO3HAHUS — HAOJIIOACHUE, W3MEPEHUE, MOJCIMPOBAHUE, SKCIEPUMEHT
(peabHBIM U MBICTICHHBIN ),

CIENOBaTh  IIPABAJIAM  TIOJB30BAHUS  XAMHYECKOW  TMMOCYAONM W
7a00paToOpHBIM  O00OPYJIOBAHUEM, a TaKXKE TMpaBujiaM OOpalleHUs C
BCIIECTBAMH B COOTBETCTBHM C MHCTPYKIUSMH 110 BBITOJHEHUIO
7a00paTOPHBIX XUMUYECKHUX OMBITOB MO TMOJYYEHUIO W COOMPAHUIO
ra3o00pa3HbIX BENICCTB (BOAOpOAA M KHCJIOPOJA), MNPUTOTOBJICHHUIO
PacTBOPOB C OMPENEIIEHHOW MACCOBO#l TOJEW PaCTBOPEHHOIO BEIIECTBA,
IJIAaHUPOBAaTh M MPOBOJAWTh  XMUMMYECKHUE  DKCICPUMEHTHI IO
PACIO3HABAHUIO PACTBOPOB IIENOYEN W KUCIOT € MOMOIIBI0 HHINKATOPOB
(;makmyc, peHoadTanent, METUIIOPAHK U JPYTHE).

K xoHiy 00y4eHus B 9 kjiacce NpeaIMETHBIE PE3YJIbTAThl HA 0A30BOM YPOBHE
JOJHKHBI OTPAKaTh CPOPMUPOBAHHOCTD Y O0YUAOIIMXCS YMECHHIA:

PACKPBIBATh CMBICI OCHOBHBIX XWMHYECKUX TMOHITHNA: XUMHUYECKUN
JJIEMEHT, aTOM, MOJIEKYJlA, WOH, KaTHOH, aHWOH, IPOCTOE BEIIECTBO,
CJIO)KHOE BEIIECTBO, BAJIECHTHOCTb, AJIEKTPOOTPULIATEIBHOCTD, CTEHEHb
OKHCIICHUS, XUMUYECKAs PEAKLMsI, XUMUYECKasi CBs3b, TETUIOBOM 3P PeKT
peaKUMM, MOJIb, MOJIAPHBIA  O0BEM,  PACTBOP,  BJICKTPOJIMTHI,
HERJICKTPOJIUTHL, SICKTPOJIMTAYECKAS TUCCOLMALMS, PEAKIUH WOHHOIO
oOMEHa, Karaau3arop, XWUMHUYECKOEC pPaBHOBECHME, OOpatumble U



HEOOpaTUMBIE PEAKIUN, OKHUCIUTEIBHO-BOCCTAHOBUTENBHBIE PEAKLMH,
OKHCIIUTENb,  BOCCTAHOBHUTENIb,  OKWUCICHHME W BOCCTAHOBJICHHE,
aJoTponus, aM(pOTEPHOCTh, XUMHUYECKAsl CBS3b (KOBAJICHTHAs, MOHHAS,
METAJININYECKas), KPUCTAIUIMYECKAs pEIIETKA, KOPPO3us METAILIOB,
CIUIaBBl, CKOPOCTb XWMHWYECKOH PEAKIUM, NTPEACIbHO JOMyCTUMAst
koHueHTpauus [ 1/IK Bemecrsa;

WTIOCTPUPOBATh B3aWMOCBS3b OCHOBHBIX XHMHMYECKHX TOHITHA W
NPUMEHSATH 3TH MOHSATHS TIPY ONMMCAHWUM BEIICCTB U UX MPEBPALLEHUIA;
UCIOJb30BaTh XMUMHYECKYI0 CUMBOJIMKY JUISL COCTaBiIeHHS (HOpMyll
BEIIECTB U YPABHEHHUIN XUMUUYECKUX PEAKLINIA,

ONPEACTIATH BAJICHTHOCTh M CTENEHb OKUCIICHUS XUMUYECKHUX 3JIEMEHTOB B
COCOMHEHMIX Pa3JMYHOTO COCTABA, MNPUHAUICKHOCTh BEIIECTB K
ONPEACTEHHOMY KIACCy COCOUMHEHMA TO (opMmyiam, BHJ XUMHUYECKOH
CBA3M (KOB&ICHTHAs, WOHHASA, METAJUIMYECKAsA) B HEOPraHMYECKHUX
COCIMHEHMSX, 3aps]l MOHA MO0 XMMHYECKOH (Popmylie, XapakTep cpelsl B
BOJIHBIX PACTBOPAX HEOPraHWYECKUX COCAMHCHWH, THI KPUCTAUTMYECCKON
PpEeIIETKH KOHKPETHOTO BEIICCTRA,

packpeiBate cMmbica [lepuoamueckoro 3akonHa J[. M. Meunneneea u
JEMOHCTPAPOBAaTh €ro MOHMMAHWE. ONKMCHIBATH M  XapaKTEPHU30BAThH
Tabmmunyro popmy Illeproanueckoil CHCTEMBI XUMHYECKHX 3JIEMEHTOB:
pa3nuuaTh MOHATHS «rJaBHAas moArpynna (A-rpynma)» u «moOo4Has
noarpynna (b-rpynma)», majbie W OONbIIAE MEPUOJABI, COOTHOCHUTH
00O3HAYECHUs, KOTOPBIE HMEKOTCS B TNEPUOAMYECKOM Tabmuue, ¢
YHUCJIOBBIMA ~ XaPAKTEPUCTUKAMH  CTPOCHHMS  aTOMOB  XMMHWYECKHX
AJIEMEHTOB (COCTaB M 3apsaj  sapa, OOMIee YUCI0 DSJEKTPOHOB U
pacnpesieieHue WX MO DJEKTPOHHBIM  CJIOSIM), OOBSACHATH  OOIMIKE
3aKOHOMEPHOCTH B M3MECHEHHMH CBOMCTB 3JIEMEHTOB M MX COCAMHEHWHA B
npeenax MajiblX NEPUOAOB W TTIABHBIX MOATPYII C YYETOM CTPOEHUS MX
aTOMOB,

KJIACCU(PUIMPOBATh XUMHYECKHAE BJIEMEHTHI, HEOPraHUYECKUE BEUIECTBA,
XUMHYECKHAE Peakuuu (IO YUCIIy M COCTABY YYACTBYIOIIMX B PEaKLHU
BEIIECTB, MO TEIIOBOMY 3(P(DEKTY, MO U3MECHEHUIO CTENEHEN OKUCIICHUS
XUMUYECKUX DJIEMEHTOB),

XapaKTEPU30BaTh (OMHUCHIBATH) OOIIME W CHEHUPUYCCKUE XUMHUYECCKUE
CBOMCTBA MPOCTBIX M CJHOXHBIX BELIECTB, MOATBEPXAAs OMHCAHUE
OpUMEpaMH MOJIEKYJIIPHBIX W WOHHBIX YPABHEHHH COOTBETCTBYHOLIMX
XAMUYECKUX PEAKLINIL,

COCTaBJSITh YPABHECHHS DJICKTPOJIMTUYECKOW AMCCOLMALIMM  KHCTIOT,
ILIEJI0YEH U COJIEH, MOJIHBIE U COKPAIIEHHBIE YPABHEHUS PEAKIIUA HOHHOIO



OoOMEHa, ypaBHEHUS peaKUUil, MOATBEPKIAIONIMX CYLIECTBOBAHUE
TCHETUYECKOM CBS3M MEXKY BEIICCTBAMU PA3IMUHBIX KJIACCOB;
PaCKpbIBaTh  CYIIHOCTb OKHUCIMTEIbHO-BOCCTAHOBUTENILHBIX — PEAKIIMiA
NOCPEICTBOM COCTABJICHUS SJIEKTPOHHOTO OaliaHCa 3TUX PEAKIIUA;
IPOTHO3UPOBATh CBOWCTBA BEIIECTB B 3aBUCMMOCTU OT HX CTPOCHMS,
BO3MOKHOCTH TIPOTEKAHUS XMMUUYECKMX MPEBpAlICHUI B Pa3IMUYHBIX
YCJOBHUSX;

BBIUUCIIATE OTHOCUTEIBHYID MOJIGKYJIIPHYIO M MOJISIPHYIO  Macchl
BEIIECTB, MAaCCOBYIO JIOJIIO XHMMHYECKOrO »JJeMEHTa 1o (opmylie
COEJIMHEHUS, MACCOBYIO JIOJIIO BEUIECTBA B PACTBOPE, MPOBOAUThH PACUETHI
N0 YPAaBHEHUIO XUMUUYECKOW PEaKIIny;

coONroAaTh  MpaBWJia  MOJIB30BAHMS ~ XUMUYECKOW  MOCYIOH W
Ja00paTOpHbIM  O00OPYJOBAHMEM, a TaKKE TMpaBWja OOpalleHUus C
BEIICCTBAMU B COOTBETCTBHM C MHCTPYKUUSMH MO  BBIMOJHEHUIO
71a00paTOPHBIX XUMHUYECKUX OMBITOB MO TOJYYEHUIO U COOMPAHUIO
razo00pa3HbIX BEIIECTB (AMMHAKA M YTIIEKUCIIOTO ra3a);

OPOBOJUTh  PEAKIMU, TOATBEP)KIAIOIIME  KAUYECTBEHHBI  COCTaB
Pa3JIMYHBIX BEUIECTB. PACMO3HABATH OMBITHBIM MYTEM XJIOPUA-, OPOMUI-,
uoaua-, KapOoHar-, Qocdar-, cunukar-, cyibdar-, THIAPOKCHI-UOHBI,
KaTUOHbI aMMOHMS U WMOHBI W3YUYEHHBIX METAJUIOB, MPUCYTCTBYIOLIUE B
BOJIHBIX PACTBOpPax HEOPraHMUYECKUX BEIIECTB,;

OPUMEHSTH OCHOBHBIC OMEPAI MBICIUTENLHON NEATEILHOCTH — aHAJIN3
U CHHTE3, CpaBHEHHWE, OOOONICHWE, CUCTEMATU3ALMIO, BBISIBJICHUE
OPUYMHHO-CJICICTBEHHBIX CBS3€H — Ui U3YyU€HUS CBOMCTB BELIECTB U
XUMUYECKMX PEaKLMH, €CTECTBEHHO-HAyUYHbIE METOJbl TO3HAHUS —
HAOJII0ICHUE, M3MEPEHKUE, MOJCIMPOBAHUE, DKCIEPUMEHT (peasibHbId U
MBICJICHHBIH ).




























































HPOBEPAEMBIE TPEBOBAHUA K PE3YJIBTATAM OCBOEHUA

OCHOBHOMI

OBPA3OBATEJBLHOI MTPOT'PAMMBI

8 KVIACC

Kon
NMPOBEPSIEMOT0
pe3yJbTara

IIpoBepsiemMble IpeaAMETHbIE PE3yJbTATEI 0CBOCHHS OCHOBHOH
o0pa3oBaTe/ibHOI MPOrpaMMbl OCHOBHOTO 001Iero 00pa3oBaHus

1

Ilo Teme: ((HepBOHaLIaJ'IbeIe XUMHNYECCKHUE ITOHATU

1.1

pPAacKpBIBATh CMBICT OCHOBHBIX XHMHYECKHUX TIOHSTHUN. aToM,
MOJIEKYJIa, XUMHYECKHH 3JIEMEHT, IPOCTOE BEINECTBO, CIIOXKHOE
BEIECTBO, CMeChb (OOHOPOAHAsT W HEOJHOPOIHAsl), BaJEHTHOCTD,
OTHOCHUTENIbHAsI aTOMHAash W MOJIEKYJISIpHAs Macca, KOJNYECTBO
BEIECTBA, MOJIb, MOJSIPHAs Macca, MaccoBasl IO XHUMHYECKOTO
3JIEMEHTa B COSAMHEHUU, MOJISIPHBIN OOBEM, XUMHYECKas PeaKius,
knaccuukanus — peaknuil:.  peakud  COSNUHEHUs,  pPEeaKlHnu
Pa3JNOKEHMs, pPEAKUUH 3aMELIeHMs], peakluu OOMeHa, 35K30- U
SHAOTEPMHUUECKHE pPEeaKINH, TeruioBol 3(ddekT peakuuu, pactsop,

MaccoBast I0JIsl BellecTBa (MPOLIEHTHAs] KOHIIEHTPAIIHsI) B PACTBOpPE

1.2

HIUTROCTPUPOBATE B3aMMOCBA3b OCHOBHBLIX XHWMHYECKHUX MOHATHH H

MPUMCHATD 5TU MOHATHS IMPU OMMUCAHUHN BCIICCTB U UX HpeBpaH_IeHI/Iﬁ

1.3

UCTIONB30BAaTh XMMHUYECKYI0 CHMBOJHKY JUI COCTaBlIeHHs (Popmys

BELIECTB U YPABHEHUN XUMUYECKUX PEaKLUi

1.4

pPaCKpbIBaThb CMBICIJI 3aKOHOB COXpPaHCHUA MacCChbl BCIICCTB,
MOCTOAHCTBA COCTaBa, ATOMHO-MOJICKYJIAPHOIO0 YYC€HUA, 3aKOHA

ABoraapo

L5

ONPEACIIATD BaJICHTHOCTD dTOMOB JJIEMECHTOB B 6I/IHaprIX

COCIUHCHUAX

1.6

KJIacCU(UIIUPOBATh XMMHUYECKHE pPEAaKUUH (10 YHUCIYy U COCTaBy

YUYACTBYIOLINX B PEAKLIMH BELIECTB, O TeIIOBOMY 3 dexry)

1.7

BBIYUCJATh OTHOCHUTEIBHYK) MOJICKYJSIPHYIO W MOJISIPHYIO MAacCChl

BCLICCTB




1.8

BBIYUCIISITE MAaCCOBYIO JIOJIF0 XUMHYECKOTO 3JIEMEHTa 1o (opmylie

COEJTUHEHMS,

1.9

BBIYUCJIATE MaCCOBYIO JOJIFO BCIICCTBA B paCTBOPEC

1.10

NPUMEHSTh €CTECTBEHHOHAYyUHbIE METObI TIO3HAHUS — HAONIOIeHNUE,
U3MEpEeHUe,  MOJENUPOBAHHE,  JKCHEPUMEHT  (peasbHbld |

MBICJICHHBIN )

ITo Teme: «BakHeinume npeacTaBUTEIN HEOPTAaHUUYECKUX BELLECTB)»

2.1

paCkpbiBaTb CMBICJI OCHOBHBIX XHMHUYCCKHX TTOHSITHIH: OKCHUA,

KHUCJIOTa, OCHOBAHHE, COJIb

22

ONpeaAcIATh NPHUHAIJICKHOCTh BCIICCTB K OHpeI[eJ'IéHHOMy KJ1acCy

coeanHeHui no Gopmynam

23

KJ'IaCCI/I(I)I/ILII/IpOBaTb HEOPraHNn4CCKUEC BEIICCTBA

24

XapakTepu3oBaTh (OMUCBHIBATH) OOILIME XUMHYECKHE CBOICTBa
BEIECTB PA3JIMYHBIX KJIACCOB, MOATBEPIXK/AAsl OMHUCAHHE MPUMEpPaAMHU

MOJIEKYJIIPHBIX YPABHEHUM COOTBETCTBYIOIINX XUMHUYECKUX PEAKLIUIA

2.5

MPOrHO3UPOBATH CBOICTBA BCIICCTB B 3aBUCHMOCTH OT HUX
KaQUC€CTBCHHOI'0O COCTaBd, BO3MOXKHOCTHU IMPOTCKAHHUA XUMUYCCKUX

HpeBpaLLIeHI/IfI B Pa3JIMYHbIX YCJIOBUAX

2.6

CIeAOBaTh MpaBWjaM MOJb30BAHUS XUMHUYECKOM TOCYAOW U
nabopaTOpHbIM O0OpPYIOBAaHUEM, a Takike MpaBwiaM OOpallieHus ¢
BEIECTBAMH B COOTBETCTBHU C HWHCTPYKLHUSMH IO BBITOJHEHHIO
1ab0OpaTOPHBIX XHUMHYECKUX OIBITOB MO MOJYYCHHUI) H COOWUpPAHHIO
razoo0pa3HbIX BeINeCTB (BOAOPONa M KHUCIOPOAA), MPUTOTOBICHHIO
PacTBOPOB C ONPENENEHHON MacCOBOW JAOJEH PacTBOPEHHOIO
BEIECTBA, MJIAHUPOBATh U MPOBOJUTh XUMHUECKHE SKCIIEPUMEHTBI TI0
PACIIO3HABAHUIO PACTBOPOB IMIEJOYEH W KHUCJIOT C TIOMOLIBIO

UHIUKATOPOB (JTakMyc, peHoI(TaIenH, METUIIOPAHXK U APYTHE)

2.7

MPOBOJUTB PACUETHI IO YPABHEHUIO XUMHUYECKONU PEaKLIUN

IlIo Tteme: «llepuommueckmii 3axkon u Ilepuoanueckas cucrema
xumuuecknx sjemMeHToB JI. M. Menneneesa. CTpoeHue aTtoMoB.

Xumndeckas cBsa3b. OKHUCIUTEILHO-BOCCTAHOBHUTEILHBIE peakuum»

3.1

PacKpbIBaTb CMBIC] OCHOBHBIX XUMHUYECKUX MOHATUH: AAPO aroma,
JJNIEKTPOHHBIA CJIOH aroma, aTOMHas OpOWTalb, paguyCc aToMa,

XUMHUYCCKAaA CBsA3b, MOJAPHAA W HETOJAPHAsA KOBAJICHTHASA CBA3b,




SJCKTPOOTPULATCIBHOCTE, HWOHHAA CBsA3b, HWOH, KAaTUOH, 4aHHOH,

2

CTCIICHb OKHCJICHUA

3.2

KJ'IaCCI/I(l)I/ILII/IpOBaTb XUMHNYECCKHUE SJICMCHTDI

33

OMHUCHIBATh M XapakTepu3oBaTh Tabmuunyo (opmy [leproamueckoii
CHCTEMBbl XHMHUYECKHUX BJEMEHTOB. pPAa3JIM4aThb TNOHATHUS «TJIaBHAsS
noarpynmna (Arpymma)» u  «mnobouyHas mnoarpynma (brpymnma)y,

«MaJibie» U «OOJIbILINEY» NEPpUOAbI

3.4

packpeiBath cMmbica Ilepuonuueckoro 3axkona .M. Menpaeneesa:
ACMOHCTPUPOBATE TIOHUMAHUE nepnonnqecxoﬁ 3aBUCUMOCTH CBOMCTB
XUMHWYCCKUX DJJICMCHTOB OT HUX IIOJOXKCHUA B Hepnonnqecxoﬁ

CHCTEME

3.5

COOTHOCHTb  OOO3HAauUeHMs, KOTOpbIE HUMEITCa B  Tabiuie
«Ilepuonuueckas  cucremMa  XUMHUYeCKHX  oinementos M.
MeHnneneeBay C YHCIOBBIMH XapaKTEPUCTUKAMH CTPOEHHUS aTOMOB
XUMUYECKUX OJJIEMEHTOB (COCTaB W 3apsia siapa, o0Inee Yucio

3JIEKTPOHOB H PACIIPEIENIEHHE UX IO JIEKTPOHHBIM CIIOSIM)

3.6

OMNpPEACIIATD CTCIICHDb OKHCJICHUA JJIEMECHTOB B 6I/IHaprIX

COCIUHCHUAX

3.7

ONpeneNATh BHUI XUMHYECKOW CBA3M (KOBAJCHTHAs M HOHHAs) B

HEOPTAaHUYCCKUX COCANHCHUAX

9 KVIACC

Kon
NMPOBEPSIEMOT0
pe3yJbTara

IIpoBepsiemble IpeAMeTHbIE PE3yJbTATEI 0CBOCHHS OCHOBHOH
o0pa3oBaTe/ibHOI MPOrpaMMbl OCHOBHOTO 0011ero 00pa3oBaHus

1

ITo Teme: «BeriecTBo U XUMHUYECKask peaKLUs»

1.1

PacKpBIBaTh CMBICT OCHOBHBIX XHMHYECKHX IIOHATHH: pPacTBOp,
SNEKTPOJIUTBI, HEINEKTPOJHTBIL, JJIEKTPOJUTUYECKAsT TUCCOLIALINSA,
peakiuy HMOHHOrO OOMeHa, KaTaliu3aTop, XUMHYECKOEe PaBHOBECHE,
oOpaTumble u HeoOpaTHMBble peaxuuu,
OKHCITUTEIIbHOBOCCTAHOBUTEIbHBIC peakumy, OKHCITUTETb,
BOCCTAHOBUTENIb, OKHCJIEHHE M BOCCTAHOBJIEHHE, aJUIOTPOIHS,
am(poTepHOCTb,  XUMHUYECKass CBsA3b  (KOBQJIGHTHAs,  HOHHA,

MeTaJ'IJ'II/ILIeCKaﬂ), KpUCTAJLINICCKas peméTKa, CILIaBbl, CKOPOCTH




XUMHUYECKOU peaKkLnuu

1.2

WIUTIOCTPUPOBATE B3aMMOCBA3b OCHOBHBIX XUMHWYECCKUX MOHATHH H

MPUMCHATD 5TU MOHATHS IMPU OMMUCAHUHN BCIICCTB U UX HpeBpaH_IeHI/Iﬁ

1.3

COCTaBJISITh YPaBHEHHUS 3JIEKTPOJUTUYECKONH AMCCOLMALMM KHCIOT,
LIeJIouel W COJICH, MOJIHBIE U COKpALEHHBbIE YPaBHEHUS pEaKLUil

UOHHOIO 00MeHa

1.4

paCKkpbiBaTh CYIMHOCTb OKHCJIMTCIBbHO-BOCCTAHOBUTCIIBHBIX peaKLII/Iﬁ

MOCPEICTBOM COCTABJIEHHSI HJIEKTPOHHOTO DajlaHca 3TUX PEaKIHii

L5

MPOBOJUTB PACUETHI IO YPABHEHUIO XUMHUYECKON PEaKLIUU

ITo Temam: «Hemertamnabl M UX COEOUHEHUS» M «MeTalibl U HX

COCAUHEHU A

2.1

XapaKTepru30BaTh (OMUCHIBATH) OOIIME U CreU(PUISCKIe XUMUISCKUE
CBOWMCTBA TPOCTBIX U CJIOKHBIX BEIIECTB, TOATBEPXKAAsl OMHCAHUE
MpUMepaMu MOJIEKYJISIPHBIX M MOHHBIX YPAaBHEHHI COOTBETCTBYOIIIX

XUMHYECKUX PeaKLnii

22

COCTAaBJIATb YpaBHCHUSA peaKHHﬁ, NOATBCPKAAOIINX CYLICCTBOBAHUE

FeHETHIECKOM CBSI3H MEXKAY BEIICCTBAMU PA3JIMYHBIX KJIACCOB

23

MPOrHO3UPOBATH CBOICTBa BCILICCTB B 3aBUCUMOCTH OT UX CTPOCHUA,
BO3MOXHOCTU MNPOTCKAHUA XUMHUYCCKUX HpeBpaH_IeHI/Iﬁ B PAa3JIMYHbIX

YCIIOBUSIX

24

CIeAOBaTh MpaBWjaM MOJb30BAHUS XUMHUYECKOM TNOCYyIOH U
nabopaTOpHBIM O0OpPYIOBAHUEM, a TaK)Ke MpaBUIaM OOpalleHHs C
BEIIECTBAMH B COOTBETCTBHH C HWHCTPYKIUSIMH IO BBITOJHEHUIO
1ab0OpaTOPHBIX XHUMHYECKUX OIBITOB MO MOJYYCHHUID M COOWUPAHHIO

razoo0pa3HbIX BEIIECTB (AMMHAaKa U YIJIEKHCIIOTO Ta3a)

2.5

NpoOBOAUTL PECAKIHNM, MNOATBCPXKAAOIMNE Ka4eCTBEHHBI COCTaB
Pa3JIMYHBIX BE€IIECTB. PaClO3HABATE OIBITHBIM HYTéM XJiopuna-,
Opomun, wmommn, kapbonat, (¢ocdar, cunmkar, cynubdar,
TMAPOKCUAWOHBI, KATUOHbI aMMOHUS, HOHbI HM3YUYCHHBIX MECTAJIOB,

MPUCYTCTBYIOIIHE B BOJHBIX PACTBOPaX HEOPTraHUYECKUX BELECTB

ITo Teme: «XuMHUs U OKpy>KarO1asi cpenay

3.1

PacKpbIBaTb CMBICJ OCHOBHBIX xuMmuyeckux mnoHstui: [IJK

BEIICCTBA, KOPPO3UA METAJLJIIOB

3.2

NPUMCHATE OCHOBHBIC OII€palun MBICIIUTETLbHOM JACATCIIBHOCTH —




aHAU3 W CHHTE3, CpaBHEHHE, O0O0O0IIeHne, CHCTEMaTH3ALMIO,
BBIABJICHUC TIPUYHUHHO-CICACTBCHHDBIX CBsI3el — AJisi U3YUCHUA
CBOICTB BCIICCTB MU XUMHYCCKHUX peaKL{Hﬁ; CCTECCTBCHHOHAYYHBIC
METOMbl TO3HAaHUS — HAONMIOZIEHUE, W3MEPEHHE, MOJEIHPOBAaHNUE,

SKCIIEPUMEHT (PeasbHbIA U MBICIIEHHBII )




HPOBEPAEMBIE DJIEMEHTBI COAEP/KAHUSA

8 KVIACC

Kon

IIpoBepsieMblii 21eMEHT COAEPKRAHMS

1

HepBOHaLIaJ'IbeIe XUMHYCCKHE ITOHATHUA

1.1

IIpenmer xumuu. Pojap XMMUM B JKU3HU 4Y€JIOBEKAa. XUMHs B CHUCTEME Hayk.
Tena n BemecrBa. Pusnyueckue CBONCTBA BEIIECTB. ATpPEraTHOE COCTOSTHUE

BCLICCTB

1.2

IlonsiTHE O MCTOAAX IMO3HAHUA B XMMUU. YUwncreie Be€IICCTBA U CMECH. CnocoObl

pasaeneHus: cMeceit

1.3

ATOMBI U MOJICKY JIBL Xumudeckue diaeMeHThl. CHMBOJBI XUMHYECKHUX

sneMeHTOB. IIpocTeie U c1oXkHbIE BelecTBa. ATOMHO-MOJIEKYJIIPHOE YUEHHE

1.4

Xumnueckast popMyiia. BaneHTHOCT aTOMOB XMMHYECKHUX 3JIEMEHTOB. 3aKOH
NOCTOSIHCTBA ~ cocTaBa  BemecTs.  OTHOcUTeNbHass ~ aTOMHas — Macca.
OTtHocuTeNnbHAs MOJIEKYJIIpHas Macca. MaccoBasi 401 XUMUYECKOTO 3JIeMEHTa

B COCIUHCHHNU

L5

KonuuectBo Bewmecrsa. Monb. MonsipHas macca. B3auMOCBsI3b KOJIMYECTBA,
MacChl W YHCNA CTPYKTYPHBIX €OUHHI BemecTsa. Pacuérsl mo dopmynam

XUMHUYCCKUX COGI[I/IHGHI/Iﬁ

1.6

dusnueckue U XUMHUYECKUE sBJICHUS. XUMHUYECKas peakuus U e€ MPU3HAKH.
3aKOH COXpaHEHHs] MacChl BEIeCTB. XUMHUYeckre ypaBHeHus. Knaccudukarus

XUMHUYECKUX PEeAKIHi (COeTUHEHUS, Pa3JIOKEHUs, 3aMeIeHus, OOMeHa)

1.7

XUMHUYECKUH 3KCIIEPUMEHT. 3HAKOMCTBO C XUMHYECKOH MOCYA0M, C MpaBUIaMHU
pabotel B jaboparopun u mnpuémamu oOpalieHus ¢ J1adOPaATOPHBIM
obopynoBaHueM, H3y4YeHHUE U OmnucaHue (U3NYEeCKHX CBOHCTB 00pasioB
HEOPraHMYEeCKNX BEIIEeCTB, HaOmoneHne ¢u3ndeckux (IUIaBIEHHE BOCKA,
TasHUE JIb/1a, PACTHUPAHHUE Caxapa B CTYIKE, KUIEHUE W KOHAEHCAIHs BOABI) U
XUMHYECKMX  (TOpeHHe  CBEYH, [MPOKAJIMBAHWE MEIHOW  IPOBOJIOKH,
B3aMMOJICHCTBHE MeJla C KHUCJIOTOW) siBJieHWH, HAOMIOIEeHNEe W ONHCaHUe
NPU3HAKOB TPOTEKAHWS XHMHUYECKMX peakuui (pas3jokeHue caxapa,
B3aUMOJIEIICTBUE CEpHOW KHCJOTBI C XJOPUAOM Oapusi, pas3jioKeHHue
ruapokcuna Menu(ll) mpu HarpeBaHuu, B3aUMOJEHCTBUE JKeJ€3a C PACTBOPOM

cosu Meau(1l), m3yuenue cnocoOOB pazneneHus: cMecei (C TOMOIIBI MarHuTa,




(buIbTpOBAHHUE, BBIMAPWUBAHUE, TUCTIILUISIIUS, XpomaTtorpadusi), MPOBEACHHE
OUYMCTKHU TIOBAPEHHOM coH, HAOJIFOICHUE U ONFICAHHUE PE3YJIbTATOB MPOBENCHUS
OMBITA, WUTIOCTPHUPYIOLIETO 3aKOH COXPAaHEHHs MAacChl, CO3IaHUE MOZENei

MOJIEKYJ (I1apOCTEePIKHEBDIX )

Bakneiimne npeacTaBUTENN HEOPTAHUYECKUX BEILIECTB

2.1

Bozaoyx — cmecer razo. CocrtaB Bo3nyxa. Kucmopon — smemeHT u mpocToe
BemecTBo. HaxokneHune kucioponma B mpupoae, $u3ndeckue M XUMHYECKHE
cBoticTBa (peakuun ropenus). Oxcunbl. Ilpumenenune kucnopoma. CrocoObr
NOJIy4eHHUsI KHCiopoAa B JabopaTopuu M TIpOMBIIIIEHHOCTH. Kpyrosopor

kucynopoaa B npupoze. O30H — aJuIoTponHas MOIU(pHUKaLs KUCIOPOaa

22

TernoBoit 3¢ pexkT XUMUIECKOH peakuy, TEPMOXUMUYECKUE YPABHEHHS, HK30-
U 3HJOTepMUYeCcKue peakiuu. TOIMINBO: yrojb U MeTaH. 3arps3HeHue Bo3yxa,

yCHJICHHE TTapHUKOBOTO 3(h(PekTa, paspylieHne 030HOBOTO CIIOs

23

Bonopon — snemeHT u mpoctoe BemectBo. HaxoskmeHune Bomopona B MpHpPOIE,
dm3uyeckue W XHUMUYECKHE CBOWCTBA, IPUMEHEHHE, CIIOCOOBI TTONYYEHHSL.

Kucaors! u conu

24

MounsipHblit 00BEM ra30B. PacuéTsl MO0 XUMHYECKUM YPABHEHUSIM

25

®usuyeckue CcBoWcTBa BOAbl. Boma kak pactBopuTenab.  PacTBOpBL
HacpienHble 1 HEHACBIIEHHBIE PACTBOPBEL. PacTBOPUMOCTH BEIECTB B BOJE.
MaccoBass nmons Bewecrsa B pacTBope. XHUMHUYECKHE CBOWCTBA BOMBL
OcHoBanusl. Ponp pacTBOpOB B NMpHUpPOAE U B KU3HU uesoBeka. Kpyroeopor
BOIbI B TMpupoAe. 3arps3HeHue nNpupoaHblx BoA. OxpaHa M OUYHUCTKA

MPUPOAHBIX BOA

2.6

Knaccudpukanust Heopranudeckux coenunenuit. Oxcunbl. Knaccudukamms
OKCHIOB: coseoOpasyromue (OCHOBHBIC, KHCIIOTHBIE, aM(OTepHbIE) W
HeconeoOpasyromme. HomeHknarypa okcuaoB. Pu3ndeckne W XUMHUYECKHE

cBolcTBa OKCcUAOB. [lonyyenne okcuaos

2.7

OcHoBanmst. Kraccudukanusi OCHOBaHWH: IIENOYM U HEPACTBOPUMBIC
ocHoBaHMs. HomeHnknatypa ocHOBaHM. PU3NYECKUE U XUMHUYECKHE CBOWCTBA

ocHoBaHuil. [TonyueHne ocHOBaHUi

2.8

Kucnorer. Knaccupukanus kucinor. Homenkmatypa kucnor. ®@usndeckue u
XUMHYECKHE CBONCTBAa KUCHOT. Psan axtuBHocTm Metaimnos H.H. bekerosa.

IlonyueHnue kucnoT

2.9

Comu. Homenknatypa coseil. @usnyeckne M XUMHYECKHE CBOWCTBAa COJIEH.

Ilonyuenue conei




2.10

I'eneTuyeckas cBsI3b MECXKAY Ki1aCCaMU HEOPraHUICCKUX COGI[I/IHGHI/Iﬁ

2.11

XUMHUYECKUN  3KCIEPUMEHT. KAu4eCTBEHHOE OMNpefeeHue  COoaepKaHus
KHCJIOpOZia B BO3JyXe, MOJy4YeHHE, COOMpaHue, paclio3HaBaHUE U HM3YYCHHE
CBOWCTB KHCJIOpONa, HAOMIOIeHNE B3aUMOICHCTBHUS BEIIECTB C KUCIOPOAOM H
yCIIOBHsI BOSHUKHOBEHHS M MPEKpalIleHusl ropeHus (moxapa), O3HaKOMIIEHHE C
oOpasmaMu OKCHUIOB U OIMCAaHWE WX CBOWCTB, IOJNy4YeHHE, COOUpaHUE,
pacrio3HaBaHWE M M3Y4YE€HHE CBOHCTB BOAOpoaa (rOpeHue), B3aUMOIEHCTBHE
Bonopoaa ¢ okcuaoMm Meau(1l) (BO3MOKHO HCIOJIb30BAHKE BUIACOMATEPHAIIOR),
HaOmroeHne OO0pasLoB BEINECTB KOJMYECTBOM | MONb, HCCIIEAOBAHUE
0COOEHHOCTEH pacTBOPEHUS] BELIECTB C PA3JIMYHOH PACTBOPUMOCTEIO,
MIPUTOTOBJICHUE PACTBOPOB C OMNPENEIEHHON MAaCCOBOW AOJIEH PacTBOPEHHOIO
BEINECTBA, B3AaMMOACHCTBHE BONBI C MeTAIaMH (HATPUEM U KaJbLHUEM)
(BO3MOXKHO HCIIOJIb30BAHHE BHIEOMATEPUANIOB), OINPENEICHHE PacTBOPOB
KHACJIOT M LIeJNOYel ¢ IOMOINBI0 WHAMKATOPOB, HCCIEAOBaHUE OOpa3LoB
HEOPraHMYECKNX BEINEeCTB PAa3JIMYHbIX KJIACCOB, HAOIMIOACHHWE W3MEHEHUS
OKpacKM WHIUKATOpPOB B pacTBOpax KHUCJIOT U INeJoYell, Hu3ydeHue
B3aumozeiicteuss okcuma menu(ll) ¢ pacTBOpOM CepHON KHCIIOTBI, KHUCIOT C
MeTaJlJIaMH, peakiuil HeHTpaau3aluy, NoJy4deHne HepacCTBOPUMBIX OCHOBAaHUH,
BBITECHEHHE OJHOrO MeTajula JpyruM M3 pacTBopa COJIM, pelleHue
SKCMEPUMEHTANBHBIX 3a7ad Mo TeMe «BakHelilue kiaccel HEOPTaHUYECKUX

COeIUHEHUI»

Ilepuoanueckuii 3axon u Ileproandeckas CUCTEMa XUMHUYECKUX 3JIEMEHTOB
AU Menneneesa. CtpoeHue aToMoB. XuUMHUECKasi CBsA3b. OKUCIUTENBHO-

BOCCTAHOBUTECJIBHBIC PCAKITUN

3.1

IlepBble TOMBITKH KJACCH(PHUKAIMKM XUMHUYECKUX 3JeMeHTOB. [loHATHE O
IPyInax CXOAHBIX 3JIEMEHTOB (ILENOYHBIC U IIEJOYHO3EMENbHBIE METAJUIb,
rajoreHbl, MHEPTHbIE Ta3bl). DJIEMEHThbI, KOTOpble 00pa3yroT aM(poTepHbIe

OKCHUAbI U TUAPOKCHUABI

3.2

Ilepuoanueckuii 3axon. Ilepuonuyeckas cucreMa xuMu4deckux saemeHTos .M.
Menneneesa. Koporkonepuonnas 51 INJIMHHONEPUOAHAS b opmbI
Ilepuognueckoit cucrembl xumuueckux osiaemeHtoB [ M. Menneneesa.
Ilepuoaer u rpynnel. PU3NYECKUH CMBICA NOPANKOBOIO HOMEpPA, HOMEPOB

MepUOAa U IPYNIIBI 3JIEMEHTA

3.3

Crtpoenune aromoB. CocraB aToMHbIX sifep. M3otomnbl. Dnextponsl. CtpoeHue

JJIEKTPOHHBIX O0OJIOYEK AaToMOB TMepBbIX 20 XUMHUYECKHX 3JIEMEHTOB




Ilepuoanueckoit cucremnl JIL.W. Menneneesa. XapakTepUCTHKA XUMHUYECKOTO

3JIEMEHTA MO ero nojoxkeHuro B Ilepuoauyeckoil cucreme J1.11. Menneneesa

3.4

3aKOHOMEPHOCTH HW3MEHEHHUs pajauyca aTOMOB XHMMUYECKHUX 3JIEMEHTOB,
METAJUIMYECKUX M HEMETAJUINYECKHX CBOMCTB MO TIpynmaM M MepHOAaM.
3nauenue Ilepuonudeckoro 3akoHa u Ilepuoauyeckoll CUCTEMbl XUMUYECKUX
3JIEMEHTOB IJIsl pa3BUTHUs Hayku U npakTuku. (M. MeHneneeB — y4d€HbId U

rpaKIaHUuH

3.5

Xumudeckasi CBsi3b. KoBasleHTHast (TOJSIpHAsT W HEMOJSIPHAsI)  CBSI3b.

QHGKTpOOTpI/II_IaTeJ'IbHOCTb XUMHYECKHUX 3JIeMeHTOB. MIOHHAasI CBS3b

3.6

Crenenb okucieHus. OKUCIUTEILHOBOCCTAHOBHTEIbHBIE peaknuun. Hpoueccm

OKHCJIEHUS U BOCCTaHOBJIeHHI. OKUCIIUTENIN U BOCCTAHOBUTENIHN

3.7

XUMHUECKUI SKCIIEPUMEHT: H3y4YeHHe O0pasloB BEIECTB METAUIOB U
HEMETAJUIOB, B3aMMOJEHCTBUE THAPOKCHAA LIMHKA C PacTBOPaAMHU KHUCJIOT U
L1eJI04eH, MPOBEAEHUE OMNBITOB, WUTFOCTPUPYIOLIUX MPUMEPbI OKUCIUTENBHO-

BOCCTAHOBUTEINIbHBIX PEaKLHii (TOpeHNe, peakLui Pa3IoKeHUs, COSTUHEHS)

9 KVIACC

Kon

IIposepsiemMblil 3JIEeMEHT COAEPKAHUSA

BemectBo u xumuyeckas peakuus. [losropenue

1.1

Ilepnoanueckuii 3akoH. Ilepuonnueckast cucteMa XUMHYECKUX daeMeHToB ..
Menpneneea. CTpoeHue aTOMOB. 3aKOHOMEPHOCTM B H3MEHEHUU CBOICTB
XUMHUYECKUX DJJIEMEHTOB IEPBBbIX TPEX MEPUOAOB, Kalus, KalbLUid U HUX
COEVMHEHUN B COOTBETCTBHM C IOJIOXKEHUEM 3JieMeHTOB B llepuoanueckon

CUCTEME U CTPOCHUEM UX ATOMOB

1.2

CtpoeHue BeliecTBa: BHAbI XUMHUYECKOH CBsI3U. THIBI KPHUCTAJUIMYECKUX
PELIETOK, 3aBUCUMOCTb CBOWMCTB BEILECTBA OT TUIMA KPUCTAJUIMYECKON PEIIETKH
U BUJAa XUMHUYECKOH cBsi3u. Kimaccngukanus 1 HOMEHKIJIATypa HEOPraHUIECKHX
BEIIECTB (MEXIyHApOAHAs U TPUBHAJbHAs). XUMHUYECKHNE CBOHCTBA BEIIECTB,
OTHOCAIIMXCS K  PAa3sAu4YHBIM  KJIACCAaM  HEOPTraHUYECKHX COEIUHEHHI,

FCHETUYCCKAA CBA3b HECOPTAHUYCCKUX BELICCTB

1.3

Knaccnpukanns XuMIHYECKUX PEaKIHi 10 Pa3JIMYHbIM MPU3HAKaM (110 YHCITy U
COCTaBy YYAaCTBYIOIIMX B PEaKLUWH BEINECTB, MO TeIIOBOMYy 3(pdekry, mo

W3MEHEHHIO CTeIIeHEelH OKMCICHHS XHUMHUYECKHUX JJIEMCHTOB, IIO O6paTI/IMOCTI/Ij




MO0 YYacTHUIO  KaTauu3aTopa). OJK30- U JHAOTEPMHUECKHE  PEaKIHH,

TepMOXUMHUYECKHe ypaBHeHUs. [IoHATHE O CKOPOCTU XUMUYECKON PeaKLuU

1.4

[TonsiTue 06 0OpaTUMBIX U HEOOPATUMBIX XUMHUYECKUX peakiusx. Ilonsarue o
TOMOT€HHBIX U T€TePOreHHbIX peakiysx. [IoHATHE 0 XUMHUYECKOM PaBHOBECHH.
@DakTOophl, BIMSIOLINE HAa CKOPOCTb XHUMHYECKOH pPEAKIMH W TOJOXKEHHE

XUMHUYCCKOr0O PaBHOBCCHUSA

L5

OKHCIUTENBbHO-BOCCTAHOBUTEbHBIE peakuuu, 3JIEKTPOHHBIN Oamanc
OKHCJIUTEJIbHO-BOCCTAHOBUTENbHON  peakuuu.  CocTaBiieHHE  ypaBHEHMMU
OKHUCJIUTEIbHO-BOCCTAHOBUTENIBHBIX ~ PE€AaKLUUN € HCMNOJIb30BAHUEM METONA

3JIEKTPOHHOTO Oajtanca

1.6

Teopust 3MeKTPONUTHYECKON NUCCOLMALUU. DJIEKTPOJIUTEl U HEDJIEKTPOJIUTHI.
I<21TI/IOHI>Ij aHMOHBI. MexaHu3M Aucconual BEIICCTB C pas3jMIHbIMU BUOaAMHU
xumudeckoit csizu. Crenedp qucconnanuu. CUibHbBIE U CTAObIE SJIEKTPOTUTHL.
Peakunn moHHOro oOMeHa. YCIIOBHSI MPOTEKAHUsI PEAKLMii MOHHOTO OOMeHa,
MOJIHbIE U COKpaléHHblE HOHHbIE ypaBHeHUs peakuuil. CBoOICTBa KHUCIOT,
OCHOBAaHHMH ® COJieH B CBeTe TNPEIACTABICHHA OO0 BIEKTPOIUTHYECKON

nuccounauuu. KauectseHHble peakunu Ha MOHBL. [loHsATHE O rMApOIM3E coneit

1.7

XuMu4uecKkuit OKCIEPUMEHT. O3HAKOMJICHUEC C MOIACIAMHU KPUCTAJLTUYICCKUX
peLIETOK HEOPraHWYeCKUX BEIeCTB — METAJIOB M HeMeTauioB (rpadurta u
alMasa), CIOKHBIX BEINEeCTB (XJIOPHAA HATPHsA), HCCIENOBAHHE 3aBHCHMOCTH
CKOPOCTH XHUMHYECKOH peaknuu OT BO3ACHCTBUS Pa3UYHBIX (PAKTOPOB,
WICCIIEIOBAHNE  DJIEKTPOIIPOBOJHOCTH  PAaCTBOPOB  BEINECTB,  Mpolecca
AWCCOLIMAIMK  KHUCJIOT, Inenoded M coneidl (BO3MOXKHO — HCHOJIb30BaHHE
BU/IEOMATEPHUAJIOB);, TPOBEICHHE OMNBITOB, WUIOCTPUPYIOLUIMX MPU3HAKH
NPOTEKAHUSI pPeaKkuii HOHHOro oOMeHa (00pa3oBaHUE OCaaKa, BBIICIEHHE Ta3a,
o0Opa3oBaHUE BOMBI), ONBITOB, WIIIOCTPUPYIOIIUX MPUMEPHI OKUCIUTEIBbHO-
BOCCTAHOBUTEJIbHBIX pPeaKLUil (TOpeHHe, Peaku Pa3JIOKEHUs, COSTUHEHUs),
pacno3HaBaHUE HEOPTaHUYECKUX BEINECTB C MOMOIIbI KAYeCTBEHHBIX PEaKIIHil

Ha MOHBI, PCHICHUE SKCIICPUMCHTAJIbHBIX 3a4a4

Hewmeramibr u nx COCAUHECHUA

2.1

Obmasi xapakrepuctuka rajoreHoB. (OCOOEHHOCTH CTPOEHHUSI AaTOMOB,
XapakTepHble cTeneHn okucinenns. CTpoeHne u (U3NYecKre CBOMCTBA MPOCTHIX
BEIIeCTB — TrajoreHoB. XWMHUYECKHe CBOWMCTBA Ha MpPUMEpPE XJopa
(B3aMMOJEICTBIE C METAJUIaMH, HEMETa/UIaMH, IIeloYaMu). XJIOPOBOAOPOL.

ConsiHast kUCIIOTa, XUMHUYECKHE CBONCTBA, MOJyueHue, npuMeHeHue. Jleiictsue




XJIOpa U XJOPOBOAOPOJA HA OPraHU3M ueJOBeKa. BakHelinne XJIOpUAbl U UX

HaxOXXJAEHUE B IPUPOLE

22

OOmast xapakTtepuctuka 3meMeHTOB VIA-rpynmbel. OcobeHHOCTH CTpOEHUs
aTOMOB, XapakTepHbIe CTeneHn okucieHus. CtpoeHne u pusnyueckue CBOWCTBA
MPOCTBIX BEIIECTB — KHUCJIOPOAa W Cephbl AJUIOTPOMHBIE MOIH(HUKAIUH
KHCJIOpOAa U cepbl. XUMHYECKHE CBOMCTBa cepbl. CepoBONOPOI, CTPOCHHE,
(I)I/ISI/ILIGCKI/IG A XUMHYECKHe CBOMCTBA. OKCI/II[bI CEPbl KaK MNPECACTABUTCIIN
KHCJIOTHBIX OKCHIOB. CepHaﬂ KHUCJIOTA, (I)I/ISI/ILIGCKI/IG 1 XUMHYECKHe CBOMCTBA
(obmue kak mpencTaBUTENs Kjlacca KUCIOT M cnenuduyeckne). XUMHUECKHE
peakiuy, JIeKallne B OCHOBE MPOMBIILIEHHOTO crocoda IMOMyuyeHHUs] CEepHOU
KHCJIOTHI. HpI/IMeHeHI/Ie. Conu CepHOfI KHCJIOTBI, Ka4YCCTBCHHAA pPCAaKIHA Ha
cynbdar-uoH. HaxoxneHue cepbl U €€ COSNMHEHHI B MPUPOAE. XUMHUYECKOE
3arpsisHEHUE OKPYXKAIOLIEH Cpeabl COCOUHEHHSMH Cepbl (KHUCJIOTHBIE TOXKIH,

3arpsi3HeHUE BO3AyXa U BOAOEMOB), CITOCOOBI €ro NMPe0TBPAICHHS

23

OOmast xapaktepucTuka 3yeMeHTOB VA-rpynmnbl. OCOOEHHOCTH CTPOEHUS
aTOMOB, XapPaKTEPHbIE CTETIEHN OKUCIICHUS. A30T, PaclpOCTPaHEHHE B IPUPOJE,
¢dusnyeckne u xuMu4deckne cporicrea. Kpyrosopor a3ora B npupoae. AMMHAK,
ero (pu3Mveckne W XMMHUYECKHE CBOWMCTBA, MOJydeHHe W npumeHenue. Comu
AMMOHUA, nux (1)I/ISI/I"IGCKI/IG u XUMHNYECCKHUE CBOﬁCTBa, NMPUMCHCHUE.
KauecTBeHHas1 peakiuusi HAa MOHbI aMMOHUSI. A30THasl KUCJIOTa, €€ MOJydYeHHE,
dusnyeckne W XUMHYECKHe CBOicTBa (O0ImME Kak TNPEenCcTaBUTENs Kiacca
KuciIoT u cnenududeckue). VMcnonap3oBaHue HUTPATOB M COJIEH aMMOHWS B
Ka4eCTBE MUHEPAJbHBIX YAOOpEeHUl. XUMHUYECKOe 3arpsi3HEHHE OKPY’KarolIen
Cp€Abl COCAUHCHUAMU a30Ta (KI/ICJ'IOTHbIe AOXKIOH, 3arpsA3HEHUEC BO3AYyXa, MOYBBI

U BOZIOEMOB)

24

Docdop, amnorponHbie Mogudukamu Gocdopa, pusNIecKne U XUMUIECKHE
ceoiictBa. Oxcun dochopa(V) u dochopHas kuciaora, QGU3NIECKUE W
XUMHUYECKHe CBOWCTBA, monydeHue. Hcmosip3oBanue ¢ocdaroB B KadecTse

MUHEPAJIBbHBIX yI0OpeHHi

2.5

OObmast xapakTtepuctuka 31eMeHTOB [VA-rpynmbl. OcoOeHHOCTH CTpOEHUs
aTOMOB, XapakTepHble CTENeHH OKHUCIeHUS. YTJEpOH, aJJIOTPOIIHBIE
Monu(pUKaAIMK, PACIPOCTPAHEHHE B mNpupoAe, (U3HUECKHe U XUMHYECKHE
cBoiictBa. Ancopbuusi. Kpyrosopor yriaepoma B nmpupone. Okcunsl yriepona,
nux (1)I/ISI/ILIGCKI/IG U XUMHYECKHE CBOI\/'ICTBaj HeﬁCTBHe Ha JKHUBBIC OpPIraHHU3MBbI,

MOJIY4YCHUE U NIPUMCHCHUC. OKOIOTHYECKHE 1'[p06.]'IeMbIj CBA3aHHBIE C OKCHUJIOM




yraepona(lV), rumore3a rio0ajbHOrO TMOTEIUICHHUS KJIMMAaTa, MapHUKOBBIN
s¢pdexr. YrompHas kuciaoTa W €€ CONMM, UX (UIMUECKHEe U XHMHUYECKUE
CBOWCTBa, MOJy4YeHue U TmpumeHeHnue. KadecTBeHHast peakiiusi Ha kapOoHaAT-
uoHnbl. Mcnosnp3oBaHue kapOOHATOB B OBITY, MEIUIIMHE, MPOMBIILICHHOCTH U

CEJILCKOM XO3SUCTBE

2.6

[TepBoHauasbHBIE MOHATHS OO0 OPraHMYECKUX BEINECTBAX KaK O COCOMHEHHSIX
yriaepoga (MeTaH, 3TaH, OTHIIEH, AleTUJIeH, STAaHOJ, TJHULEPHH, YKCyCHas
kucinora). Ux cocraB M xummueckoe crpoeHue. [loHsTHe o Omojormuecku
BAXXHBIX BEIIECTBAX: JXHMpax, O€NKax, yrieBogax — WU HUX pPOJU B IKU3HU
yenoBeka. MarepuanbHO€ €IUHCTBO OpPraHMYECKUX U HEOpPraHMYeCKHX

COeqUHEHUN

2.7

Kpemunii, ero ¢usmueckne © XHUMHUYECKHE CBOICTBA, MOJNYYEHHE U
npuMmenenue. CoenuHeHus: kpemHusi B npupone. OOmme mpencraBieHust 00
okcune kpemHusi(IV) u kpemuueBoit kuciore. CHUIMKATHI, UX UCIOJB30BAHUE B
OBITY, MEIUIIMHE, MPOMBIIICHHOCTH. BaskHelIe CTpOUTENbHbIE MaTepHalIbl:
KepaMHuKa, CTEKJIO, IeMeHT, OeToH, keje300eToH. [Ipobiemsr Oe3omacHOTO

HCIOJIb30OBAHUS CTPOUTEIJIbHBIX MaTCPUAJIOB B HOBCGHHGBHOP'I JKHU3HHN

2.8

XUMUUECKUH HKCIEPUMEHT: HM3y4eHHe OOpa3loB HEOPTaHMYECKHX BELIECTB,
CBONCTB COJITHOM KHUCJIOTBI, IIPOBEICHUE KAaYECTBEHHBIX PEAKLM Ha XJIOPUA-
HWOHbI M HaONIOAEHWE NPU3HAKOB HUX IMPOTEKAHMS, OIBITBHL, OTPAKAIOIINE
¢dusnyeckne 1 XNMUYECKIE CBOWCTBA TaJIOTEHOB M UX COCAMHEHHUH (BO3MOXKHO
UCIIOJB30BAHNE BHIEOMATEPHANIOB);, O3HAKOMIIEHHE C oOpaslamMu XJIOPHUIOB
(rajJoreHUOB), O3HAKOMJIEHHWE C oOOpaslamMu cepbl U €€ COCHUHEHHSIMU
(BO3MOXXKHO ~ HCIIOJIb30BAHUE BHIEOMATEPUANIOB), HAOMIOAEHHE Ipolecca
oOyrimBaHUs caxapa MOJ ACHCTBHEM KOHLIEHTPUPOBAHHOH CEPHOH KHCIIOTHI,
U3yUeHHE XUMUYECKUX CBOWMCTB pa30aBI€HHON CEPHOH KHUCIOTHI, MPOBEICHHE
Ka4eCTBEHHOH peakuuu Ha cynb(arT-uoH U HaOMIOAeHHe Tpu3HaKa e¢
NPOTEKAHUS; O3HAKOMIIEHHE ¢ (PH3UUECKUMU CBOWCTBAMHU a30Ta, ¢pochopa u ux
coennHEHUN (BO3MOXKHO HCIOJb30BAHHE BHIEOMATEPHANIOB), OOpa3IaMu
a30THBIX U (PocopHBIX ynoOpeHui; moydeHre, COOupaHue, paclo3HaBaHUEe U
U3ydeHUEe CBOICTB aMMHaKa, NpPOBEAEHHE KaueCTBEHHBIX peakIMil Ha HOH
aMMOHUsIT u  (Qocdar-uOH W U3yUeHHEe TNPU3HAKOB HX MPOTEKAHMS,
B3aMMOJCHCTBIE KOHIICHTPUPOBAHHOW a30THOHN KHCJIOTBHI ¢ MEIbIO (BO3MOKHO
UCTIOJNB30BAHNE BHIECOMATEPUANIOB), M3Y4YEHHE MOAENeH KPHUCTAIHMYECKUX
pemérok anmasza, rpadura, ¢yJulepeHa, O3HAKOMIEHHE C IPOLECCOM

ancopOumMM pacTBOPEHHBIX BEIIECTB AKTUBHUPOBAHHBIM YIIEM MU yCTPOHCTBOM




NPOTHBOrasa; IMOJyueHHe, coOHUpaHue, pacro3HaBaHHWE U U3yUeHHE CBOMCTB
YIIEKUCIOro ras3a, NPOBENEHHE KadeCTBEHHBIX peakuuii Ha kapOoHAT- |
CHUJIMKAT-UOHbl W M3yueHUE IMPU3HAKOB HX TMPOTEKAHUsS, O3HAKOMIIEHUE C
MPOAYKLMEH CHJIMKATHOM NPOMBILUIEHHOCTH, peLIeHHe 3KCIepHMEHTaIbHbIX

3a1a4 1o teMe «BakHelne HeMETaJUIbI U UX COeqUHEHUSD)

MerTabl B UX COCAUHCHUA

3.1

OO0mast XxapakTepUCTHKa XUMHYECKHIX 3JIEMEHTOB — METAJUIOB HA OCHOBAHUH HX
nonoxeHuss B llepuomnueckoln cucrteme XuMHYeCKuX saemeHToB [J[ M.
Menneneesa u ctpoeHust atoMoB. CTpoeHue MeTanioB. MeTrananueckas CBsi3b U
MeTalIMueckasl KpUcCTajsindyeckass pemérka. JJEeKTPOXHUMHUYECKUIl  psA

HAIPSIKEHUH METaJIOB

3.2

Qusnyeckrue U XUMHYECKHUE CBOHCTBA MeTaioB. O0IIHe crocoObl MOTyYeHHS
MetayuioB. [1oHATHE O KOPPO3UH METAJUIOB, OCHOBHBIE CIIOCOOBI 3AIIUTHI UX OT
kopposuu. CriiaBsl (CTalb, 4yTyH, TOPATIOMUHUN, OpOH3a) U UX MPUMEHEHUE B

OBITY ¥ TPOMBILLIEHHOCTH
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IIlenounble MeTanibl: moJjokeHue B llepuoanueckoil cucTteMe XUMHUYECKUX
sneMeHTOB [ M. Menneneesa, CTpoeHHe UX aTOMOB, HaXOKIEHUE B MPHUPOAE.
Dusnueckre U XUMUYECKIE CBOMCTBA (Ha mpuMepe HaTpus U Kanus). OKCUIbl U
TUAPOKCUABI HATpUA W KaJius. HpI/IMeHeHI/Ie MICJIOYHBIX METAJJIOB MW HX

COeqUHEeHUN

3.4

IMlenouHo3eMenbHbIE  METaJIbl MarHui W KalblUW. TIOJIOXKEHUE B
Ilepuoanueckont cucrteme xumudeckux 3yemMeHTos [ M. Menneneesa, ctpoenue
X aTOMOB; HaxoxaeHue B mpupone. Pusnueckue U XUMHUYECKHE CBONCTBA
MarHusi U Kajplus. BaxHelune cOeqUHEHHs KaiubLusi (OKCHA, THIPOKCHN,

comu). XKécTkocTs BOABI U CIIOCOOBI €€ yCTPaHEHUs

3.5

AmroMuHuit: monoskeHue B Ilepuogmyeckoil CUCTEME XUMHUYECKHX 3JIEMEHTOB
.. Menneneesa, cTpoeHHe aToMa, HaxoxkaeHWe B mpupone. dusnueckue u
XUMHYECKHE CBOMCTBA amoMuHusl. AM(OTepHbIe CBOWCTBA OKCHUAA W THIPOKCHIA

AJIIOMUHUA

3.6

Keneso: nonoxkenue B llepuoanyeckoil cucreme xumuieckux syemMeHToB [ M.
MeHnzaeneeBa;, CTpOeHHE aTOMa, HaxokAeHHe B npupone. Pusuueckue u
XUMHYEeCKHe cBoiicTBa xene3a. Oxcupapl, ruapokcuabl U comu skenesa(ll) u

xenesza(lll), mx cocTa, CBOMCTBA U MOJyUYEHUE

3.7

XUMHUIeCKUM SKCIEPUMEHT. O3HAKOMIJICHUE C O6pa3LIaMI/I MCTAJIJIOB U CIIJIABOB,

uX (PU3MUECKUMHU CBOWCTBAMH, HW3y4YEHHE PE3yJIbTATOB KOPPO3UH METAJUIOB




(BO3MOIKHO UCTIOJIb30BAHUE BUIEOMATEPHAJIOR), ocobeHHOCTEH
B3aUMOJEHCTBHA OKCHIAa KajbLUs © HaTpus C BOAOH  (BO3MOKHO
UCTIOJNB30BAHUE BUIECOMATEPHAJIOB), HCCIIEIOBAHUE CBOWMCTB JKECTKOW BOJBI,
nmporecca TOpPEHHsl Keje3a B KHCIopoae (BOSMOXKHO — HCIIOJIb30BAHHE
BUIEOMATEPHAJIOB), MPU3HAKOB MPOTEKAHUS KAYECTBEHHBIX PEAKLUN Ha MOHBI
(MarHus, Kajpuus, amoMuHus, nuHKa, kene3a(ll) m xemesa(Ill), memu(Il);
HaOJIOIEHNE W ONMHCAaHUE MPOLIECCOB OKPALTMBAHUS IIJIAMEHH HOHAMH HATpPH,
Kaqusg W KajubOust  (BO3MOXKHO — HCIIOJIb30BAaHHE  BHAEOMATEPHAJIOB),
ucclienoBaHne aM(OTEPHBIX CBOWCTB THAPOKCHIA ATFOMHHHS M THAPOKCHIA
[IMHKA;, PelIeHNe SKCIIEPIMEHTAIbHBIX 331a4 Mo TeMe «BakHelmue MeTasuiel u

HUX COCOUHCHU»

XUMHS U OKpy’KaroLas cpena

4.1

Hosble MaTepuanbl U TEXHOJOrMU. BemecrBa U mMaTepualbl B MOBCEAHEBHOMN
JKM3HU 4YeJIOBeKa. XUMHUS U 340pOBbe. be3omacHoe UCnoab30BaHUE BELIECTB U
XUMUYECKUX peakuuid B ObiTy. IlepBasi moOMOIIb NMpH XUMHUYECKUX OXKOTax U

OTPaBJICHUSIX

42

OCHOBBI ~ 3KOJOIMYECKOW  IPaMOTHOCTH.  XHUMHYECKOe  3arps3HeHHe
okpysxaromeri cpensl [IJIK. Ponb XxuMum B peleHNH 3KOJOTHYECKHX MPOOIeM.
[IpuponHble HMCTOYHUKH YTIEBOAOPOAOB (yroyib, NMPUPONHBIA Tra3, HEPTH),

MPOAYKTHI UX MepepaboTKu, UX POJib B OBITY U MPOMBIILICHHOCTH
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XUMUUECKUH SKCIIEPUMEHT: M3y4eHHEe 00pa3LioB MAaTEPHAIOB (CTEKJIO, CILIABBI

METAJUIOB, MTOJIUMEPHBIE MaTEPHAJIbI)




MPOBEPSIEMBIE HA OI'D 11O XUMHWHU TPEBOBAHUS K
PE3YJILTATAM OCBOEHUSI OCHOBHOUN OBPA3OBATEJILHOM
ITPOT'PAMMBI OCHOBHOI'O OBIIEI'O OBPA3OBAHUS

Kon
NMPOBEPSIEMOT0
TpeboBaHUSs

IIposepsiemble TpeGOBAHUSA K MPeIMETHBIM pe3yJbTaTaM
0a30B0Or0 YPOBHSI OCBOEHHS OCHOBHOI 00pa3oBaTe/ibHOI
NMPOrpaMMbl OCHOBHOI0 001ero odpasosanusi Ha ocHose PI'OC

1

IIpencrasnenue:

1.1

O TIO3HABAEMOCTH SIBJICHHH TNPUPONBI, TNMOHUMaHUE OOBEKTUBHOU
3HAYUMOCTH OCHOB XHMHYECKOH HayKH Kak O0JacTH COBPEMEHHOTO
€CTeCTBO3HAHUS, KOMIIOHEHTa OOLIell KyJIbTypbl U MNPaKTHYECKOU
OEATENIbHOCTH YeJIOBEKA B YCIOBUSIX COBPEMEHHOIO OOIIEeCTBa;

NMOHUMAHHE MECTA XUMHUU CPEAU APYTIUX €CTCCTBEHHBIX HAYK

1.2

O HAy4YHbIX METOAAaX INO3HAHUA, B TOM YUCIIE SKCIECPUMEHTAJIBHBIX U
TCOPETHUCCKUX METOAAaX HCCICAOBAHNA BCIICCTB U U3YUCHUA
XUMHUYCCKHX peaxunﬁ; YMEHUEC HCITIOJBb30BATH MOOECIN AJIA

00BSICHEHHSI CTPOCHUA aTOMOB U MOJICKYJI

1.3

o chepax npodeCCHOHATHHON AESITeIbHOCTH, CBSI3aHHBIX C XUMHEH U
COBPCMEHHBIMU TECXHOJIOTUAMU, OCHOBAHHBIMU Ha AOCTHXKCHUAX
XUMHUYECKOW HAyKH, YTO IO3BOJUT OOyYArOIIUMCS pacCMaTpPUBATh
XUMUIO Kak cepy cBoeli Oyayuieit mpodheCCHOHABHON AesITEIbHOCTH
U CIeNaTh OCO3HAHHBIM BHIOOP XMMHH Kak MPOQHIBHOTO MpeaMera

MIPU MIEPEX0/ie Ha YPOBEHB CpeHero odInero o0pa3oBaHus

Bnanenne cucreMoll XHMHYECKUX 3HAHUH W YMEHHE MPUMEHSTH

CUCTEMY XUMHUYICCKHX 3HaHPII>'I, KOTOpast BKIIKOYACT:

2.1

Ba)KHEHIITNE XUMHWYECKHE TIOHSITHUS. XWUMHYECKHH JJICMCHT, AaToM,
MOJIEKYJa, BEIIECTBO, NMPOCTOE M CJIOXKHOE BEIIECTBO, OMHOPOAHAS U
HEOJHOPOJHAsI CMECh, OTHOCHTENbHbIE AaTOMHAs W MOJIEKYJLIPHAS
MAacChl, KOJIMYECTBO BELIECTBA, MOJIb, MOJISIPHAs Macca, MOJSPHBIN
00BbEM, OKCHJ, KHCJIOTa, OCHOBAaHHUE, CONb (CpPEemHssi), XUMHUYeCKas
peakuusi, pEeaKkUUH COCIMHEHUs, pPeaKLUHMU pPa3jIOKeHUs, PeaKLHu
3aMeIeHNs, peakuu OOMeHa, TerIoBod 3((eKT peakimu, 5K30- U
SHIOTEPMHUYECKHE PEAKIMH, PAcTBOP, MAaccoBast O XUMUYECKOrO
3JIEMEHTa B COEMUHEHHH, MaCCOBasl AOJIS1 M MPOLIEHTHAS] KOHLIEHTPALIHSI

BELECTBA B PaCTBOPE, APO aTOMA, SJICKTPOHHBIN CJIOM aTOMa, aTOMHAast




opOutanb, paguyc aroma, BaJE€HTHOCTb, CTENEeHb OKHCIICHHS,
XHUMHUYECKasi CBsI3b, HJIEKTPOOTPULATENBHOCTD, MOJIPHAS U HEMOJSIPHAs
KOBAJICHTHAs  CBSI3b, MOHHAs  CBsi3b, METAJUIMYECKass  CBs3b,
KPUCTAIINYECKass pemeéTka (aToMHas, MOHHAs, MeTaJUIN4ecKas,
MOJIEKYJIIPHAsS), MIOH, KAaTHOH, AHHOH, 3JIEKTPOJHUT U HEJIEKTPOJIHT,
JNEKTPONIUTHYECKAsT ~AUCCOLMALNS, PEeAKUMH HOHHOTO OOMeHa,
OKHCJIUTEIbHO-BOCCTAHOBUTENBHBIE  PEAKLIUU, OKUCIIUTEIL |
BOCCTAHOBUTEJIb, OKHMCJICHHE W  BOCCTAHOBJICHHE,  DJIEKTPOJIU3,
XUMHUYECKOE€ paBHOBECHE, OOpaTHUMble M HeoOpaTUMbIE PEaKIHH,
CKOpPOCTb XUMHYECKOW peakumu, kartanusarop, IIJIK, xopposus

METaJUIOB, CIJIaBbI
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OCHOBOIOJIArarole 3aKOHbl XMMHMU: 3aKOH COXPAaHEHMsI MAacchl,
nepuonnyeckuii 3axkoH J[M. Menneneesa, 3akOH MOCTOSIHCTBA

COCTaBa, 3aKOH ABOTaApoO
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TEOPUU  XUMUH: aTOMHO-MOJIEKYJIApHass ~ Teopus, Teopust

BHGKTpOHI/ITI/I‘{eCKOﬁ JAUCCOoLHaII1

Brnaagenue ocHOBaMU XMMHUYECKOH MPaMOTHOCTH, BKJIFOUAIOLLEH:

3.1

yYMEHHE MPaBUIIbHO UCTIOIb30BATh U3YUEHHBIE BELIECTBA M MATEPHAIIBI
(B TOM uHCIEe MHHEpajbHblE YAOOPEHHs, METAUIbl W CIUIABHI,
NPOAYKTBl TMepepaboTKH TNPUPOAHBIX HCTOYHUKOB YIJIEBOJOPOAOB
(yrosi, mpupomHoro rasa, HeTH) B OBITY, CENIbCKOM XO3SHCTBE, Ha
NPOM3BOJCTBE U TNOHUMAHHE 3HAUEHHs JKUPOB, OEJKOB, YIJIEBOAOB
IUI OpTaHU3Ma YeJIOBEKA;, YMEHHE MTPOrHO3UPOBATh BJIUSHUE BELIECTB
U XUMHYECKUX IPOLIECCOB HA OPraHU3M YeJIOBEKa U OKPYKAIOIIYIO

MIPUPOIHYIO Cpeay

3.2

YMEHUEC HHTCIPUPOBATH XUMHYCCKUEC 3HAHUA CO 3HAHUAMU APYTrUX

yueOHBIX MPEAMETOB

3.3

HaJIU4Me OmbiTa padoThl ¢ Pa3sTUYHBIMUA HCTOYHHKAMH WH(pOPMaLUU
no XUMHM (HaydHash W HAYYHO-TIOMYJSIPHAs JINTEpaTypa, CIOBapH,

CIPaBOYHHKH, HHTEPHET-PECYPCHI)

3.4

YMEHUEC O00BEKTHUBHO OLICHUBATb I/IH(I)OpMaLII/II-O O BE€HICCTBAX, HX
MPEBPALICHUAX u MPAKTUICCKOM MNPUMEHCHUUA u YMCHUE

HCTIOJIB30BATh €€ IS peIIeHUs] y1eOHO-TIO3HABATENbHBIX 33144

BJ'IaI[eHI/Ie OCHOBaMH TOHSTHMHOI'O anmnapara U CHMBOJMYCCKOro

A3BIKA XUMHUHU JJIs1 COCTABJICHUA (I)OpMy.]'I HEOPTaHUYCCKUX BECLICCTB,




VpPaBHEHUH  XUMHYECKUX  PEaKkUud, OCHOBAMHM  XHUMHUYECKOM

HomeHKJaTypel (IUPAC u TpuBnanbHO)

Ymenne oOBSACHATH CBsA3b MOJIOXKEHMs dyieMeHTa B llepuommueckoit

CUCTEME C HYHCJIOBBIMU XApPAKTCPUCTUKAMU CTPOCHUA aTOMOB

5 XUMHYECKUX 3JIEMEHTOB (COCTaB MW 3apsn sigpa, oOIiee Yucio
3JIEKTPOHOB), PACHPEACTICHUEM JJIEKTPOHOB [0 JHEPTETHUYECKUM
YPOBHSIM aTOMOB MEPBbIX TPEX MEPUOAOB, KaJIUA U KalbLHs
IIpencraBnenne O  OEPUOAMYECKONW  3aBUCUMOCTU  CBOMCTB
XUMHYECKUX 3JIEMEHTOB (painyC aTtoma, 3JIEKTPOOTPULATEIBHOCTD),
6 NPOCTBIX U CJOXHBIX BELIECTB OT TMOJOXEHUs 3JIEMEHTOB B
Ilepuonnyeckoii cucreme (B MajblX IMEPHOAAX U IJIABHBIX
MOATPYIIAX) U 3JIEKTPOHHOTO CTPOEHUS aTOMa
7 Ymenue kaaccupummupoBarthb:
7.1 XUMHUYECKHUE 3JIEMEHTHI
7.2 HEOPraHUYECKUE BELIECTBA
73 XUMHUYECKHE PEAKLINHA
8 YMeHue onpeaensiTh:
21 BAJICHTHOCTb U CTENEHb OKHUCJIEHUS XUMHUYECKHX 3JIEMEHTOB, 3apsj
' MOHA
82 BUJ XUMMYECKON CBA3M M THUN KPUCTAUIMYECKON CTPYKTYphl B
' COEIMHEHUSIX
83 XapakTep Cpeabl B BOAHBIX PACTBOPAX BEIIECTB (KUCIOT, OCHOBAHHIT)
8.4 OKMCJIUTENb U BOCCTAHOBUTEIb
9 YMeHHne XapakTepu30BaTh PUINIECKUE U XUMUYECKHIE CBOWCTBA:
MPOCTBIX BeIIeCTB (KUCJIOPOA, O30H, Bomopoxa, rpadur, ammas,
9.1 KpemHuli, a3or, ¢ocdop, cepa, XjOp, HATPUH, KaIUH, MarHWi,
KaJIbIUH, aJFOMUHUM, JKeJIe30)
CJIOKHBIX BEIIECTB, B TOM YHCJIE€ WX BOJIHBIX PacTBOPOB (BOAA,
aMMHaK, XJOPOBOAOPOJ, CEPOBOAOPOJ, OKCHUABI U THUAPOKCUIbI
92 merauio [-1IA rpynm, amomunus, menu (II), nunka, sxenesza (Il u
' I0), oxcunst yraepona (I u IV), kpemuus (I1V), azora u docdopa (111
u V), ceper (IV u VI), cepHucras, cepHas, a30THCTas, a30THas,
docdopHasi, yrojapHasi, KpeMHUEBAsI KHCIIOTA U UX COJIH)
93 MPOTHO3UPOBaTb M XapaKTEpPU30BaTb CBONCTBA  BELIECTB B




3aBUCUMOCTU OT HUX COCTaBa MU CTPOCHUSA, NMPUMCHCHUEC BCIICCTB B
3aBUCUMOCTH OT HX CBOI>'ICTB, BO3MOXHOCTb MPOTCKAHUA XUMHYCCKUX

HpeBpaLLIeHI/IfI B Pa3JIMYHbIX YCJIIOBUAX

YMeHHe COCTaBIIATh MOJIEKYJISIPHBIE U HOHHBIE YPABHEHUS PEAKLUH, B

10
TOM YHCJIIE:
10.1 peakuuii HOHHOro oOOMeHa
10.2 OKHUCJIUTEIbHO-BOCCTAHOBUTEIBHBIX PEAKLINI
103 WUTFOCTPUPYIOIUX XMUMUYECKHE CBOWCTBA M3YYEHHBIX KJIACCOB
' (Tpymni) HeOpraHMYECKUX BEINECTB
10.4 MOATBEPIKAAOIINX N'EHETUYECKYIO B3aUMOCBSA3b MEXKAY HUMU
11 YMeHHne BEMHUCIATH (IPOBOIUTH PACUYETHI):
11 OTHOCHUTEJIbHYIO MOJIEKYJISIPDHYIO M MOJSIPHYIO MAacChl BELIECTB,
' MaCCOBYIO JOJI0 XUMHUECKOTO 3JIEMEHTA B COSTMHEHUH
11.2 MAaCCOBYIO JOJIKO BEIECTBA B PACTBOPE,
11.3 KOJIMYECTBO BELIECTBA M €r0 MacCy, 00beM ra3on
114 MO YpaBHEHHWSIM XHUMHYECKUX PEaKIUi W HAXOAUThb KOJUYECTBO
' BEIeCTBa, 00BEM U MAaCCy PeareHTOB MIIN MPOAYKTOB PEaKLIUU
12 Bnanenuie (3HaHUE OCHOB):
OCHOBHBIMH  METOJAMH  HAy4YHOrO  TMO3HaHus  (HaOjroaeHwme,
191 U3MepeHue, SKCIIEPUMEHT, MOACITUPOBAHNE) TPH U3YUCHUH BEIECTB U
' XUMHYECKUX SIBIICHUH; yMeHHe C(OpMyIupoBarb mpodjeMy W
MPEIUIOKUTD MYyTH €€ PeIleHuUs
192 Oe3omacHoll padOThl ¢ XMMHYECKUMHU BEIIECTBAMH, XUMHYECKOU
' MoCy 10 U JabopaTopHBIM 000y IOBAHUEM
npaBuyiaMy O€30MaCHOTO OOpAaIIEHHs C BEIeCTBAMU, UCTIOIB3yEeMbIMU
B [TOBCETHEBHOH *KM3HH, NMPABIJIAMH TIOBEACHHUS B LIENISIX COEPEKESHUS
123 300pOBbSl M OKPYyXKaroLlel NOpUPOAHON Cpeabl, NMOHUMAaHUE Bpeaa
' (omacHOCTH) BO3NEHCTBHS HAa JKUBBIE OPTaHM3MbI ONPEAEIEHHBIX
BEIECTB, CIIOCOOOB YMEHBIIEHUS M NPEJOTBPALIEHHUS HX BPEIHOTO
BO3JI€HCTBUS
3 Hanuune mpakTH4eCKUX HABBIKOB TUTAHUPOBAHHS M OCYILIECTBIICHHS
CIEAYIOIIHNX XUMHUECKUX YKCIIEPUMEHTOB:
31 U3yUYeHHE U ONHCcaHue (PU3NIECKHX CBOICTB BEINECTB, O3HAKOMJICHHE

C (I)I/ISI/ILIGCKI/IMI/I u XUMHUYCCKHUMU SABJICHUAMU, OIIBITHI,




WJUTIOCTPUPYIOLINE NPU3HAKYU POTEKAHUS XUMHUYECKUX PEaKLIUN

13.2

U3y4eHHe CrIocoO0B pasneseHus cMecei

13.3

MOJlydYeHUE KMCJIOpOJa M HU3yUYeHHE €ero CBOICTB;, MOJyuyeHue
BOJIOPOZa U M3Yy4YE€HME €ro CBOICTB, MOJIyY€HUE YIIIEKUCIOro rasa u

HU3YyUCHUEC €0 CBOI>'ICTB; MOJIYYCHUEC aMMHAKa U U3YUCHUE €TI0 CBOICTB

13.4

MPUTOTOBJIEHUE PACTBOPOB C OMNPENENEHHOH MacCOBOH AoJiei

PacTBOPEHHOI'O BEIIECTBA

13.5

NIPUMEHEHUE MHJIUKATOPOB (;lakmyca, METUIOPAHKa 51
(benondranenHa) ays ONpeneNieHUs] XapakTepa Cpelbl B PacTBOpPAx

KHUCJIOT U LIeJIouei

13.6

WCCIENOBAHUE W ONMCAHHE CBOWCTB HEOPTraHUYECKMX  BELLECTB
Pa3JIMYHBIX KJACCOB, U3yUYEHHE B3aUMOIECHUCTBUSA KUCJIOT C METAJJIAMH,
OKCHJaMH  METAJUIOB,  PAaCTBOPUMBIMHU M HEPACTBOPUMBIMU
OCHOBaHUSIMH, COJISIMHM, TIOJy4Y€HHE HEPACTBOPUMBIX OCHOBAHUM,
BBITECHEHHE OAHOrO MeTaula JApPyruM M3 pacTBopa  COJH;
uccienoBanre aM(pOTEpHBIX CBOWCTB THUAPOKCUAOB AFOMUHHUS U

OUHKa

13.7

PEHICHUEC SKCNCPUMECHTAJIBHBIX 3a4a4 IO TEMaM: «OCHOBHBIE KJIACCHI
HEOPTaHUYCCKUX COGHHHGHHﬁ)); ((SHGKTpOJ'II/ITI/ILIeCKaﬂ
JUCCOLIMALTHS «BakHeninmue HEMETAJJIbl M HX COCHUHCHUS

«BakHeHle MeTajibl U UX COeqUHEHUS)

13.8

XUMHYECKHE  OKCIEPHUMEHTBI,  WJUTIOCTPUPYIOIIME  MPH3HAKH
NpPOTEKaHUsT pPeakiii MOHHOTO OOMeHa, KauyeCTBEHHbIE PEeaKiMy Ha
NPUCYTCTBYIOIIIME B BOIHBIX PAaCTBOPAX HMOHBI. XJIOPHI-, OpPOMHI-,
wonua-, cynbdar-,  docdar-, kapOoHAT-,  CHIUKAT-AaHHOHBI,
TUAPOKCHI-HOHBI, KATUOHBI aMMOHHUSI, MAarHHsl, KaJbIHs, alFOMUHHUS,

xkenesa (2+) u xenesa (3+), menu (2+), uuHKa
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VYmMmenue:

14.1

NPEACTABJIATL PE3YJIBTATBI SKCICPUMEHTA B (1)opMe BBIBOIOB,
J0Ka3aTeJIbCTB, Fpa(I)I/IKOB u Ta6.]'II/ILI U BBEBJIAATE SMIIMPUYCCKUC

3aKOHOMEPHOCTH

14.2

YCTaHAaBJIHUBATL CBA3HU MEXKAY PCaJIbHO Ha6J'II-OI[aeMbIMI/I XUMHYECCKUMH
ABJICHUAMUA U MPOLHECCAMU, MPOUCXOOAIIMMHU B MaKpO- U MUKPOMUPE,

OOBSICHATh TPUIMHBI MHOTO00Pa3Hsl BELIECTB




HEPEYEHD DJIEMEHTOB COIAEPKAHUA, IIPOBEPAEMbBIX HA
OCHOBHOM I'OCYJAPCTBEHHOM 23K3AMEHE 11O XUMHNHU

Kon

IIpoBepsieMblii 21eMEHT COAEPKRAHMS

1

HepBOHaLIaJ'IbeIe XUMHYCCKHE ITOHATHUA

1.1

Uucrteie BemecTsa u cMecu. CiocoObI pasneneHus: cMeceit

1.2

ATOMBI U MOJICKYJIbL. Xumuueckue diaeMeHThl. CHMBOJBI  XHUMHUYECKHX

JJIEMCHTOB. HpOCTbIe U CJIOKHBIC BEIICCTBA.

1.3

Xummueckasi popMyiia. BaneHTHOCTh aTOMOB XMMHYECKHX 3JIeMeHTOB. CTeneHb

OKHCJICHUA

1.4

3aKOH IIOCTOSIHCTBA COCTaBa BCIICCTB. OtHocuTebHAs AaTOMHAS Macca.
OtHocurenbHas MOJICKYJIsIpHass Macca. MaccoBasi 40JiI XUMHYECKOTO 3JI€MEHTA

B COCIUHCHHNHU

L5

KonuuectBo BemecTBa. Mojb. MonsipHass macca. MonsipHbiii 00BbEM Ta3oB.

BzauMocssi3b KOJINMYECTBA, MACChI U YUCTIa CTPYKTYPHBIX €AUHUL] BEIIECTBA

1.6

duznyeckre U XUMHUYECKHE SBIEHUs. XHUMHUUYECKas pcakuua u eé MPU3HAKH.

3aKOH COXPaHEHMsI MacChl BEIECTB. XUMHUECKUE YPaBHEHUsI

Ilepuoanueckuii 3axkoH u llepuonuueckass cucTeMa XUMHYECKUX 3JIEMEHTOB

.U Menneneera. CTpoeHHue aTOMOB

2.1

Ilepnoanueckuii 3akoH. llepuonuueckas cucremMa XuMu4eckux 3yneMentos 1.
Menneneesa. Ilepuonsl u rpynnel. @U3NYECKUI CMBIC] NOPAIKOBOTO HOMEPA,

HOMCEPOB NIEPUOAA U I'PYIIIILI 3JICMCHTA
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Crtpoenue aromoB. CoctaB aToMHBIX sfep. M3orombl. Dnextponel. CtpoeHue
3NEKTPOHHBIX  000JNOYeK aTOMOB MepBbIX 20 XMMHYECKHX 3JEMEHTOB

Ilepnoaunueckoii cucremsl .M. Menneneena
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3aKOHOMEPHOCTH B M3MEHEHUU CBOMCTB XMMUYECKHUX 3JIEMEHTOB MEPBBIX TPEX
MEPUOMOB, Kajius, Kajblus (paguyca aToMOB, 3JIGKTPOOTPHUIATEIHBHOCTH,
METAJTMYECKUX W HEMETAJUIMYECKUX CBOWCTB) W WX COEAMHEHUH B
COOTBETCTBHUH C TIOJOXKEHHEM »3JieMeHTOB B Ilepuoamueckoit cucreme u

CTPOCHUEM HUX ATOMOB

Crtpoenue BemiecTa

3.1

Xumudeckasi cBsizb. KoBaneHTHast (TONsipHAasT U HETMOJSIPHAsi)  CBSI3b.
DNEeKTPOOTPULIATEIBHOCTD ~ XUMUYECKUX  3JiIeMeHTOB.  oHHast  CBs3b.

Merannuueckas cBSI3b




3.2

Tumel KpHUCTAJUIMYECKUX PEImETOK (ATOMHAs, WOHHAs, METaJUTN4YecKasi),
3aBUCUMOCTb CBOWCTB BELIECTBA OT TUMA KPUCTAJUIMYECKOH PEIIETKH U BUAA

XUMUYECKON CBSI3U

Baxueiiline npeacTaBuUTENM HEOPraHMYECKHUX BellecTB. Hemeramnbl U ux

COCIUHEHNS. MerTaibl 1 UX COCIUHEHUA

4.1

Knaccudpukanuss ¥ HOMEHKJIATypa HEOPTaHMYECKUX COSAMHEHUN: OKCHIOB
(coneoOpasyrommue: OCHOBHBIE, KHCJIOTHBIE, ampoTepHbIe) u
Hecosieo0pasyroye, OCHOBaHMH (IIENOYM M HEepacTBOPUMBIE OCHOBAHMA);
KUCIIOT  (KHCJIOpPOACOAepKalMe ¢ OECKUCIOPOAHbIE, ONHOOCHOBHBIE U

MHOT'OOCHOBHBIE); COJIeH (CPENHUX M KUCIIBIX )

42

@u3nyeckue M XUMHUYECKHE CBONCTBA MPOCTBIX  BELIECTB-HEMETAJIIOB:

BOZIOPOJIA, XJIOpa, KUCIOPOAA, cepbl, a30Ta, Gocdopa, yriepoaa, KpeMHHsI

43

duznuecke W XUMHUYECKHE CBOMCTBA NPOCTBIX BCHICCTB-MCTAJIOB. JIMTUA,
HATpUs, Kajvsd, MarHud W KaJiblHs, aJIIOMHUHUA, JKEJIC3a. QHGKTpOXI/IMI/ILIeCKI/Iﬁ

PO HANPSKEHUH METaJIOB

4.4

du3nyueckne 1 XUMHYSCKHE CBOMCTBA BOOOPOAHBIX COGI[I/IHGHI/Iﬁ HEMCTAJJIOB!

XJIOPOBOZIOPOAA, CEPOBOAOPONA, AMMHAKA

4.5

duznueckue U XUMHYECKHE CBOICTBa OKCHIOB HemerauioB: cepsl (IV, VI),
asota(Il, 1V, V), dochopa(Ill, V), yraepona(ll, IV), kpemuausi(IV). [Tonyuenue

OKCHUOOB HEMCTAJIJIOB

4.6

XuMmudeckne cBOWCTBa OKCHAOB. MeTtawioB IA-IIMA rpymm, mwmaka, menu(ll) u

xkenesa(ll, D). [Tony4yeHne OkCUIOB METAJIOB

4.7

XUMUYecKre CBOHCTBA OCHOBAHWI W aM(POTEpHBIX THAPOKCHAOB (HA TpUMeEpe
THIPOKCHIOB QIIOMHUHUS, kele3a, IuHKa). [lomydeHwne OCHOBaHUH U

aM(pOTEpHBIX THAPOKCHIIOB

4.8

OO0mume XxUMUYeCKHe CBOWCTBA KHCIOT: XJIOPOBOIOPOIHOH, CEPOBOMOPOIHOM,
CEpHUCTOM, CepHOM, a30THOH, (PocopHOIA, KpeMHUEeBOW, yronbHOH. Ocobbie
XUMHUYECKHE CBOWMCTBA KOHLEHTPUPOBAHHONW CEPHOM M a30THOW KHCIIOT.

IlonyueHnue kucnor

4.9

OO0une xMMUYECKHe CBOWCTBA cpenHux coneil. [lomydyenne comnei

4.10

[Monyuenue, coOupaHue, pacro3HaBaHHWE BOAOPOMAA, KHUCIOPOdA, aMMHaKa,

YTJIEKUCIIOTO Ta3a B 1adopaTopuu

4.11

[Tonyuenne aMMuaka, CepHONH M a30THOH KHCJIOT B MPOMBIIUIEHHOCTH. O01mue

CITIOCOOBI MOJIYYCHUA MECTAJIJIOB




4.12

I'eneTuyeckas cBsI3b MECXKAY KilaCCaMU HEOPraHUICCKUX COGI[I/IHGHI/Iﬁ

XUMHUYECKUE PEAKLUU

5.1

Knaccudukanms XUMHYECKUX peaklHid MO Pa3IUYHBIM MPU3HAKAM: 110 YUCIY U
COCTaBy VYYaCTBYIOIIUX B pPEAKUHUU BELIECTB, IO TerioBoMy 3¢QeKTy, 1o

M3MEHEHHIO CTENEHEN OKHCICHUST X UMHYIEeCKHX 3JIEMEHTOB

52

TennoBoit 3G dexT XMMUIECKOH peakiuy, TEPMOXUMUYECKHE YPaBHEHUS. JK30-

U SHAOTCPMHUYCCKUEC PCAKLIUN. TepMOXI/IMI/ILIeCKI/Ie YPaBHCHUA
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OKUCINTENBHOBOCCTAHOBUTENbHBIE peakuuyd. OKUCIUTENN U BOCCTAHOBUTEINHM.
Ilpomeccel  OKHCIEHHMS U BOCCTAHOBJIEHHS.  OJIEKTPOHHBIH  OajlaHc

OKHCJINTEIbHOBOCCTAHOBHUTEIJIbHOM peakunu
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Teopus snekTpoauTHUeCKOl auccoruanui. KaTnonsl, aHHOHBI. DJIEKTPOJHUTHI U

HESJICKTPOJINTHL. CunbHble u ciaadbie SJICKTPOJIUTHL CreneHnb JUucconranmm

55

Peaknun moHHoro obmena. YCJOBHsI MPOTEKAHUsS pEaKUUN HOHHOrO OOMeHa,

MIOJIHBIE U COKPALEHHBIC HOHHBIE YPABHEHUS PEaKLIUN

XHUMHUS U OKpYyXKaroLias cpena

6.1

BemectBa u Marepuanel B IOBCEAHEBHOM >KM3HHU YeJOBEKa. besomacHoe
UCTIOJIb30BAHUE BEIIECTB M XUMHYECKHX peakuuil B Jjadoparopuu u OBITY.

HepBaﬂ NMOMOILIb MPU XUMHUYCCKUX OXKOrax U OTPABJICHUAX

6.2

XUMHUECKOe 3arpsi3HEHHE  OKpy’KaromeHd cpenbl  (KUCIOTHbIE — TOXKIH,
3arpsi3HEHHE TOYBBI, BO3[yXa M BOJOEMOB), CIIOCOOBI €ro MpPedOTBPALICHHS
IIpenenbhHas nmomycrumasi koHueHTpauwst Bemects (IT/IK). Pomp xumum B
peIIeHUH SKOJIOTUYeCKHUX mpoOieM. VYCuieHue mapHUKOBOro 3ddexra,

paspylueHIe 030HOBOTO CJIOsI

6.3

IIpumenenune cepwl, a3zora, pocdopa, yriepoaa, KpeMHUSI U UX COEAHHEHHUH B
ObITY, MeNUIMHE, TNPOMBIIUIEHHOCTH U CeNbCKOM XoszsiicTBe. [lpumeHneHue
METaJUIOB M CIUIAaBOB (CTallb, YYI'YH, NIOPATIOMUHMHA, OpoH3a) B ObITY U
MPOMBIIIJIEHHOCTH UX coenuHeHui. IIoHATHe 0 KOPPO3MH METAJIOB, OCHOBHBIE

CHOCOOBI 3aIUTHI UX OT KOPPO3UU

6.4

[IpuponHble UCTOYHUKU YTIIEBOAOPOAOB (Yrojib, NPHUPONHBIA ra3, HEPTH),

POAYKTHI uX niepepadoTku (OeH3MH), UX POJIb B OBITY W MPOMBIILIECHHOCTH

6.5

ITepBoHauanmbHBIE TOHSATHS OO0 OPraHUYECKUX BEINECTBAX KAaK O COCIUHEHUSX
yriepona (MeTaH, 3TaH, STHIEH, aleTWIeH, STaHOJ, TJIMLEPHH, YKCYCHAsl KUCJIOTA).
[MonsiTHe 0 OMONOrMYECKH BAXKHBIX BEINECTBAX. JKUpaX, OeNkax, yrieBoaax — U UxX

POJIN B JKM3HU YC€JIOBEKA




7 Pacuéter:
7.1 1o opMyTaM XUMHYECKIX COCTUHEHUIA
7.2 Macchl (MacCOBOIT) IOJM PaCTBOPEHHOTO BEIIECTBA B PACTBOPE
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Mo XUMHYECCKUM YPABHCHUAM




